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Dad’s in the hangar , Mr. Smith, 
puttering around with the plane!” 



AMERICANS love IO putter with things ntechan- 
icjiL It's ibis restless, inquisitive trail in our 
national character that basset the pace Tor the world 
of the present * * * that will build the new America. 

Because we can already see it on the button. 
We can see it in the skill and ingenuity of the 
men now working night and day in the arsenals 
of democracy. These arc the hearts and hands 
that will shape it. 

These men, who are now making the world's 
best cum hat and training planer, will he making 
family planes for you and me and the folks who 
live next door. These men, now building bombing 
planes that are the envy of a warring world, will 
be making luxury transports and 5nper-CArgO car- 



R. F. Goodrich plants now . . . if you had seen what 
our Aeronautical Division has developed in the 
short span of a single man's life. Giant tires that 
bring a Flying Fortress to rest as gently as a tiny 
sparrow, brakes that halt a ship that flies faster 
than sound Can travel, De-Icers thar defy the 
eEtmenrs. 

Today, this B. F* Goodrich equipment goes to 
the air forces of the United Nations, It flies with 
planes that make history over Wake Island, Burma t 
Tokio, and the Sahara, bur tom&rmv it's going Co 
help make a different kind of history. It r S going to 
help Ammca create /Ae new ttwW/Tbe B. F. Good- 
rich Company, Aeronautical Division Akron* Cl, 



riers of the uir + 

How fur off is the birthday of this new America? 
Not very , P . because our hearths and furnaces and 
production lints are already forging Victory. 
You'd feel as confident as we if you were in 






HERE ARE SOM I 

American planes 

THAT ARE SUPPLIED 
WITH t, F. GOODRICH 
EQUIPMENT 



Culver 



piper 



ErcdupI 






BEGoodrich 



P "*ST IN RUBBER 





A United Sttilt*! Morihe dodges swiftly wr o$a 
the b»ttle-scAiT«d do|je, takes position behind 
a shattered that fuiumaids the enemy 
gun ctuplawiumt across the tiny valley. 

A shell exploded m a shower of dirt, two 
limidrd yards a way from the enemy ^ur» 
The Marine speaks quietly into the liny 
microphone in ilia hand. Li AK£l to 1U. Left 
four zero. Two hundred short Alik'S away. 

C’S swift 



it il American artillery officer 
coin mauds to bis gim crew. 



ttiC 






Another jh*IT-bur*f, this time in front of the 

target, “ AKlf to III, " says the leatherneck. 
“Left one aero. Hue hundred short/* 




men. 



Arid then, suddenly, a terrifir 1 . ground-shak- 
ing explosion across tile volley . r . the enemy 
gun emplacement disappears in :i block, bib 
lowing geyser of rocks and smoke and nibble. 
The Marine puts the micro phone to his lips. 

|X AK1> to BJ— Mission accomplished 5 AKft 
to UJ— Mission g£CQiu|>li 4 lnedr p 

Mission accomplished — a direct hit! ftr- 
CCRJM the miracle of electricity ha# been put to 
■mirk in the rugged, compact radio 

transmitter and receiver that rides mmfurl- 
ubly across the devil dog's buck, "Walkie- 
talkie/ 1 the Marines cal] it— a ligllti eom- 
pielely self-contained unit that allows con- 
st n sit two-way communication with unham- 
pered freedom of movement. On scores of 
viln] assign mentis from spotting Artillery fire 
to co-ordinating the movement of advance 
patrols, the “walkic-talkie >p is helping to 
make American Murines the deadly lighting 
Learn that they are. 



<§^ 

Westinghouse 



Thfl H walkie-tolfeF* J ' is only one of many 
Westinghouse electrical products for Ameri- 
ca's ground forces. In tanks and combat cars 
-a l artillery and anti-aircraft posts and 
communications centers— in the field and be- 
hind the tines, more than a hundred kinds of 
Westinghouse electrical equipment arc in use. 
Even in ba.se and field hospitals, Westinghouse 
X-Ray machines and ultra-violet Sterihi cups* 
arc helping daily to save the lives of wounded 



For our ground forces, aa well as for our 
naval and air forces, every ounce of Westing- 
house "know-how 1 * 13 on the job — io proFitf^ 
more and more of the deadliest fighting ma pans 
thal skill flncf ingenuity and hard tnitk can 
■produce 



. ..making Electricity work lor Victory 

"VVestiTiglimise FJcrtric & Manufacturing Company 
Ihfctsburgh, Pa, 

Plants in '£5 cities; offices everywhere 

•Trfld* rwh R**l«t^™i 
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CRESCENT T00 LS"\ 

CfivQ M/ings t& ( 4 /a *tk 1 



the -tuTfct* 



C1HC1NI TOOL COMPANY J A Mf lT Q W N, N . T. 



NOTES 



Maintenance 
and Repair 
Suggestions to 
Prolong Tool Life 



"LIGHT diagonals". These are Strictly a “cutting" 
plieraud arc iit*nl extensively by telephone aril mil in 
mrn* who work with the lighter ganger of iu^it Luted 
wire. Designed for cutting, ekimtiDg ami “cleaning^ 
they are not intended for heavy work. Large illu-Er;^ 
linn iibovn &how£ one of iIigbq touh being used, to 
"akin" telephone wire. 



“HEAVY DIAGONALS”. Basically the pome type hr 
"Light Diagonal*^ hut of heavier [^instruction and 
therefore may be user! in a manner that w ould eon- 
stimte abuse o f I he li filler type. When Heavy Diag- 
onals are u“^l for removing cotter pirns, the "spread” 



ends of the pin must fir^t 
he cut off. Prying the pin 
out without first doing ibis 
may damage the tool, ami 
is deli oiled y poor practice* 

After fiilLii]^ ihc Bpread tt'todi* 

end stbel i«d of the co Her pl, * r * 

p i ei ia then gripped and lifted nut, hr flh&VTl ill the lull. 



Al wa y ■ cul-o# Ih t 
ip/* ad *ndi oi a 



“END GUTTENS". Al^n railed "nipper*", characteris- 
tically have a generous leverage ratio and therefore arc 
powerful cattersJTheir ad vantage is ability to cut close 
to fl^t surfaces. The larger and heavier patterns a Ford 
a versatile tool rapablenf wiitatioJing coneidemble 
pry ing action. For examine, a common and permis- 
sible use is withdm wing “headless" naile and p idling 
finish and cus- 
■ rjjtf nails thru 
trim lumber. 

Carpenters qae 
this method 
frequently Irk 
remodel ing 
w ork whn n 
M cL-Caiiiug-np n 
old c a s i n g a , 



ti 



HIAVT 
tM*A OhALfi 



No. 4 THE USE AND 
CARE OF CRESCENT 
CUTTING PLIERS... 



Crescent Calling Flier* 
are made in several 
type* to designs which 
are now pretty w r ell 
standardized. Since I he 
service for which theae 
tooth are intended varies, it 5* necessary to classify the 
different, type* so mew hat in discussing their care, 

"SIDE CUTTERS". This term is applied to the widely- 
uH-cd lineman V or electrician** type which combine--? 
a gripping and rutting Thu hi. Ih^ign ih sue h that the 
blades of the side-cutters meet, yet the gripping jaws 
arc still open a few thousandths, Such design insured 
clr^n cutting of line ^ilkw ire insuiation.Ciiicf precau- 
tion in liming this type ia Lo avoid any "recking" ur 
“prying" action in culling thru tough material |.hcc 
sketch). Don't, of course, luunmcr the I uu idles or 
squeeze them in a vise — U5C a 
S t7S™“ larger and heavier flier. All 
® I ^ plira ure hand tooU and arc 

designed tn withstand lever- 
ages resulting from the grip 
of the human hand. Don't 
expect a " side-cutter" to do 
the work of a "bolt-clipper^ ! 



d^n L i fork' . 
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Here Come the "Cats!” 

JD ACK in h 39 the Catolinas were declared obsolete. 

After that they began making history* It was one 
of these flying boats that spotted and trailed the Bis- 
marck for 27 hours. Navy Patrol Wing 10 was in the 
Philippines with 42 “Cals” when the Japs hit; three 
months later two of the original group reached Aus- 
tralia. A Catalina knocked four Germans out of Gib- 
raltar^ sky. Another, crossing the Atlantic, reached 
England with two ailerons, a wing tip and radio miss- 
ing, One of the epics of the war is the story of the 
"Cats/' scheduled for the February issue. 

Jungle Mechanics 

T^O KILL the matriarch of an elephant herd you 
A hang a poisoned spear, heavily wei ghted with roc k s r 
to a weak branch of a tree whose leaves art a particu- 
lar delicacy to elephants. Then you wait. The jungle 
folk have their own system of mechanics, of which 
Attilio Gatti, noted explorer, tells in a fascinating 
two-part story beginning next month. 



V/QU thought glass was that 
* fragile stuff that splintered in- 
to a thousand pieces when the kid 
next door slammed his home run 
through your parlor window. It is; 
but it is also the stuff that makes 
life jackets float, it is the two- ton 
c ye of the battleship North Caro- 
lina, it is the thread with which 
the surgeon sews your wound. In 
one dazzling experiment a scien- 
tist pours molten metal in a glass 
beaker set on a cake of ice. The 
glass takes it without complaint. 
Head the February feature, "Glass 
Pinch- Hits for the Whole Team/ 1 



Tough Guys 

COME of the hoys in our tough - 
y ~' ening army; navy and marine 
force are shocked the first time 
their tough instructors tell them to 
“bust ’em in the eardrums! Break 
their spines!” But they are learn- 
ing that it's no Sunday School 
field meet they Te training for. It's 
war, and they must be ready to 
face, alone, a desperate and tricky 
foe. How they're preparing is told 
in an article next month: "Tough 
Guys of the Armed Forces,” 

Riding the Past Mail 

TV/T ERE passenger trains sUnk in- 
^ 1 to the nearest sidings when 
Santa Fe No. 7 comes highballing 
down the track, It's the Fast Mail, 
a 48-hour train from Chicago to 
Los Angeles, and it stops only 
when the engine is tired or hun- 
gry, If you'd like a fast ride, get 
aboard— but don't ask any favors. 
This train works for Uncle Sam, 
Its story appears in February. 
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PYROIL DOES A BETTER JOB 

FOR YOU NOW THAN EVER BEFORE 

You'll have new tires before you chd buy a 
new car. Think what that means. Y<iur ear 
must last perhaps two, three, four years lunger! 

You -must tit? kJ Lid to jour car from nuw un, ra^aretiesift uf 
Luw little -or how much you drive it. 




Ston FosJcr in CaftfMf Wither WHh Pyrtfi 




TyroE] L? specifically B^lc-necl to JniLke cor* laaL lender. 
To Etlfel y pro tect fragile w-orkinjf pxrta, To krcp cnnlajm- 
inatlnnK nut, To prevent aetrOflive 
To reduce friction, To meu- 
eisrrihly Lm Li rove operation. To in- 
crease g&atilinc mi tuiiKif . And tu aa- 

aUt* rasv. non-buttery drain inn xlnrt- 

iiipt jh nil timoo, ei r en in bEtter cuLd. 

NOW LOOK FOR 
PYROIL IN GLASS 

While tin a& rs to war-, Pj n*iJ 
Lake* an a new dresm— r-Iuh. 
This- ii the handy !l-i»unfi> ulrt 
thfct peilTS in the 
gfljclin* tank of yoer 
car to prelect your 
engine and Rive yau 
bllrr perfurrnatLce 
lor the ddritkn. 




Keep several containers always handr on your B-araire 
shelf- Get It at your service station inrliiy. Manufaeluired 
and (ruavsnteed by Fyrml Company, 
W. V. Kidder. Fn^mdcr, TYroLI 
J_jlC l'cib-bc. Wisconsin, U. 3, A, 



War Bonds for 
Christmas 1 



Ti> 



BLittLt 
OUNCES _ 
CAS rANK «, 
Ckaha CASE 



PriiDIL COM FAN V 

SI PyraJJ Bid a.. LaCrati^ Wlicamln 



DISTRIBUTERS: 

check mail 

COUPON FOR FNAN- 
CHISt FAtTI. 



Not* -rny esr !mU*l tn.«it far pfri-liiLpiP. *+»vot*1 mnr t wlr.tari. [ 
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G 5i-nd tfuftallii of your Plan far Dlilrlbutori 
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Addrcju l . J 

City or Town - r - *iln.tn . . , . j 



Where no name and address appear directly under 
an item, the product is n-pl bfrliaved by ul to bt 
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Hydraulic extractor pull* rails from pavtittlfil 5 

Lubov Iren UJcrki, New Hqvtn, Conn. 

Div* bomber hoc broke in tail 13 

Converted carrier ntvei as rescue vessel... 16 

Hydrogen engine replaces battery in U-boat 17 

Wagon wheels replace tires on truck.... If 

Gunner in bomber"! "e qua lice p r '..«^, IB 

Ilfs with pivoting iJ n«e" carries 117 passengers .. IB 

Gas mask made with baking ieda.„ 1TP 17 

Tandem bike run by washing machine engine 37 

Target plena flown by ^ 33 

Folding Spray ihield for boats ,, _ 33 

Cotton Goads Mfg. Cd„ 1317 WaaWngteti Elvd., Chtcaga 

New color film ready afler war. 33 

Ship ventilalan In parking lal 40 

Pheasant census taken with bombs. 40 

"One-dip'" pen paint balds ink far whale letter 40 

WJlltani Herat Co.. S-S w. Jactsen Blvd., Chicago 

Lightning arrester defies earthquakes 41 

Dummy instrument panel teaches pilots.. 41 

K&lkjiuin IjiHlrumciit Co,. 44 th Avc.. EJRLhur-Gl, H Y. 

Man-made sun for defense plants 45 

Ore-man lifter for big bomli... 45 

S(apnrt 4 £ Carrier Sales, HOG Jc-iT-orbutL, EufTnlu, N. Y. 

Jpnpi on I Tin form 46 

Derrick hoists ak-roid llren to roof„ n , 4 & 

Electric "walchdag'" could help ship dodge iubt 4 S 

Hand plow has adfus table lee lh .. . „ rr , rrniP1 45 
TJvp i ^tqre, SUlIc u.n4 Adanw. ciUthgo 

Parlor trick solvss Steel-handling problem , ... 49 

Rubber replaced by new plastic.... 49 

Hercules PSU'dr? Cs.. WHxUrifctciri, Del, 

Seam guide fot polnted- 0 H stockings 56 

Porloble battery air-raid lir«n J ... uu . u . UULU . uuuuu .u^ 56 
t 3 arr-ErhanSt, 105 W. i&th St.. Ker VcrTc City 

Wood tires for farm 1 radars 56 

Bamem-Yeunf. 23 D B. ELraporla 31 ., WI-cElLLs, JLttna. 

Latest M -4 lank has superior fire power 57 

JJ Mike F " and h no diet in navy JJ f a I kerV gas mask, m „„ 61 

Robot records conditions of Right test 61 

Brown Instrument Ce, FhJlaiieJjmJA, Fa. 

Wooden lunch box with sliding panel r 64 

FfcEC & Cinu'Taii, MErqhmndLsr Mart, Qhlcxirai 

Tiny jeep built from odds cmd Gltdi ...... . V. 64 

Tire gauge measures bulge in Cosing 64 

Bear Mffl. Co. r fleet Ulanfl, DL 

Mobile Red Croit unit fesady for disaster? 65 

Magnetic storms caused by hales in ionosphere.....,,,... 65 

Tanks roll from Pullman plant «... 70 

New chemical moke i wood fire resistant ?$ 

Gunner entering bomber's "belly bubble 1 " 1 .... 71 

5 mn I E-bird feeder shut! Out squirrels 71 

Caraon Plrk 3 CPtt CP.. -cblwi*o 

(Continued to page 5 ) 



4A 



POPULAR MECHANICS 



(Ccnrirtiytd fjQffl pp^c 4) 

Plant bean* Monday — cat 'em Thursday 78 

Wire eag* profteli rub# in leak tMr,„ Q0 

Wlr-nrd Spcclaltr UQ. r &m WrUdcib] Avc. r MlLwfiuleee, Wia. 

Dama|e la warpkini revealed by field X-ray 80 

Bulb planter digs a square- hole ../ rt ..., SO 

WlUJ-am C. H*Lscis. Canu. ^LA ‘ i if ; 

One man rubber hpal for flyer.. B1 

Hfrft Nrltuat J&ivnc-dj airmen fll 

W arid '* largest die-stomping p/eii &6 

Machine cuts hay and blows it into wagon &7 

.Deere- i Co.. MelJne, III. 

Liquid spray fumigates Stared groin 87 

Concrete manhole fitl mgs- .... - 87 

W, E. Dunn MfF. Cfl.. HnLlunfl, MJctL. 

Ufa goes an behind the blackout... . 88 

Double desk diner and other new patents 91 

Hydraulic tool bends pipe without heating 96 

TbiI’s Pm lb] Pender, 149 K. St.. WJ«Aultct, Wts. 

Clay briclts guard building* from bomb*...,, 96 

Hart‘LH|fEo]i EfLcIfc Cft., Biirrlturtan, R I. 

Iodine and merturOchrOm* CbjJiulii 9fr 

Jotmao si i- Joftns&n, New Brunswick N, J. 

Plailic ipeoleer grill covering... .159 

awsrcsfc&iagti Mff. Co.. Merchandise Mart, Chicago 

Panel mounting for piEol light. 15^ 

L lL t it- L T i l :: i ■ , Inc., 1757 RuvuiiinJ/nud Al't,, Cbicuuo 

Test light has plastic bulb proleclor 159 

tJ-rJmaiLL ft.ii.dlLn pa., L921 IV De-Ijzi-lm]". AVC. K CbzcHEtt 

A and B-bafrtgry plug* for dry batleijei — 159 

Allied Radio Corp.. 633 W. Jackson ElvtL, Chicago 

Sound level meter 160 

R. L. Barr Electronic Deuces 1954 Benin tit . Ckn^kw, III, 

High standard i for communkalions re-seivetS 160 

HnillleralHrs. Inc., M613 Indiana Air. ChLcaea 

Four-tube student kit rr ,„ rP lA0 

Meissner MIg. Ca., ML, Carmel Ill, 



Craftsman and Shop Notes Index 

ART AND ARTISTS 

Triangle altered to draw threads........ .,..109 

Pens and brushes taftod on addin^machine paper 11 2 

Improvised desk to trace drawing* II 1 B 

CAMPING, HUNTING AND FISHING 

lasing light gun action 99 

WhSting-fille-d bag blaies trail ™„10i 

FARM 

Sulf-dipping eitlern pail _1C9 

Poultry pens made wilh quick-change panels 138 

Rock kvapt Insect* out of beehive 143 

Whi-ilbiaum put* EhSetl powder In poultry nest*.......,.. 144 

Planter wheel aid* in pulling pail*. ... ........145 

Slipover Cushion fur implement lent 

FURNITURE 

Combination end labia and vanity 97 

Modern comer desk m lI0 

Dressing table built ip corner... „„ m tl'9 

Sewing machine caver tried a* hneehole detll ™ r ,ll9 

(Cpn hinged Ig poge &} 





Gel Tliin EiwMct dr 

"HOW TO HV" 

This liiK.kifl , "YOU. TnO. 
Con Fly," hnx liren nj pc- 
[kTf|inrrd hya tPi-vrrn- 
meril-crrtlficjiW flipM in- 
Blrwlor. 1 1 dmriy rriiLims 
I lie | infill principles. 
Send For your cupj 



PIPER 



PRINTS THE WAY TO 



Before lone many of 
you 8 fo going into 
service. Get the right 
start! Prepare yourself 
NOW to Sflrve in America's Air Forces, 
Here limilless opportunities await you . „ + 
opportunities to serve your country . . - op- 
portunities to develop skills that will assure 
your success in the great aviation industry 
that victory will bring. 

The best way Lo prepare yourself is lo 
learn lo fly now! It's easy. Whether you are 
IG or 60, you can learn with as little as 8 
hours of dual instruction in the famous 
Piper Cub Trainer. 

See your Piper Dealer at your local air- 
port for a flight deoionslr&tion. 



WINGS FOR AIL AMERICA 



MAIL COUPON TODAY 



PIPER AIRCRAFT CORPORATION 
DEPT. PM13, LOCK HAVEN, PENNA, 

IHrmr uriuJ me tbft laxillrl 11 You, Too, Can Hjf" 
and Hpcr oalulog for -which 1 cnclusc 10c in iUunpaor 
puin for posbpj-bndJLini. 



NAME.. M _ 

A D DRESS 

CITY,,..,. , STATE.. 
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Know What To Do , . . 

and When Ts» 'Da It t 

WHETHER you are a butcher,, baker, ur 
candlestick maker* your life isn't fitting to 
be the same. The most as found Eng trans- 
formations— unexpected changes — are gf> 
ing us alter your ways of Imng in the next 
few years/ Millions have been wanting a 
change — hut few will be ready for it P 
Avoid the inevitable eonfuiion, dissiimien- 
mvnt that will come. 

Let the Ro^icrudans show you how to 
develop your intuitive powert, your uu- 
suspecred talents into new t mefnl abilities 
Prepare to meet the demands that will he 
made upon you. It will be too late to say* 
"I always thought — \ believed— We al- 
ways d iej it this way.” 

Accept This Free Book 

Th a Rnskmdans ar e an apc-oLd fraternity devoted 
to huJping m an nod*.! stand himself, avd poineinB 
nut huw be may adjust his £±t pa fail Hits to the 
world in which n* Live*. They oflef you 2 fftti 
copy of the fascinating Uni ok ‘‘The MasiL-fy t>f 
tilt-'* Fl wTJ I Erl I v mu Jfl fiinptf iunguag* hn-W 
yon can prepate yourself and y&ut family for ihe 
)hdch ahefiu™ md for ftitsuflieienFT, Aiidressi 
Stribc U. K. M. 

^TBe T{Q$i crucians 

san lose (amor a CAur„ u, s, a. 

NOT a Rtiifti&itl Orgdrlizalinti 
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PHOTOGRAPHY 

Making ''bas-relief" photos „„_129' 

Bell makes animals leek alerl for photo 129 

Auxiliary flash socket olds fin focusing .136 

Movie camera used as an emergency printer ...............130 

Wood substitute for plastic tank hold-down 130 

Putting cloth backing on water-colored print* 130 

Film-lank agitator , 131 

Cajnerp ond acceisory CUJui .133 

Rubber band repairs film-tank reel ...133 

dd tinfoil saved and used la make light refleclor..,„ r 133 

Old hypo used as a shortstop bath. _ pr __ r _,„ r l 34 

Film Hared in cases from flashlight ba Iteries 1 34 

POWER TOOLS 

Decorating metal with eraser .,, P ..,.,ll4 

Fence scale handy an shaper^ „ 

Polishing wheels made from cloth hu#en ^.....^^ISS 

(Conlinuqd to page Sj 
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Can this happen to YO U ? 



Tf was the President talking- telling George that 
H while he would like to give him the job—to 
promote him to an executive position, it was im- 
possible to do so. 

This was a biller blow to George— lie had known 
for some time there would be a vacancy in his 
department— the department manager was moving 
up— a new department head would be appointed. 
Hy seniority George was entitled to the job, had 
been counting on it. 

It would mean more money— those unpaid bills 
would be taken care of — the children would have 
more advantages— there would be travel, recreation, 
social activities. 

George had been a fine* loyal employee for twelve 
years— ctainjj his assigned tasks well— hoping by 
faithful service to win some day an executive posb 
lion with his company. 

Now all of these hopes were being swept away— 
as in a dream ho heard his chief continue — '“You 
see, George, in these days it is ability to produce 
that counts. You're not ready to take on the bigger 
job— you have made no preparations which would 
enable you to fill it properly, 'file man who is going 
to gel that job is Martin. lie has been with us only 
four years* hut during that time he has not only 
been studying the relationship of his depart ment to 



the business as a whole, but lie has been studying 
and preparing himself at home.” 

Poor George- no one to blame but himself, Rusi- 
ness is full of * 'Georges 1 '—men who do not realise 
the importance of preparing definitely for promo- 
tion, They forget that long experience on one job 
does not necessarily prepare them for the job above. 
And almost never do they reach the executive job 
and the bigger money. 

Fortunately, there is a way— simple, practical 
thoroughly proved by thousands— for the “Georges” 
to make sure of promotion, Modern home study— 
the LaSalle way— gives them rather quickly the 
knowledge and ability to handle the job ahead, ft 
docs not interfere with, their present job— instead it 
helps. It is moderate in cost and intensely interesting. 

In fairness to yourself— 

If you arc one of the men in b^incsH; doing routine work 
—going along in a low pay job, there is one thing, in 
fairness t q yourself, you should do right a wav — and 
that k~- FILL IN AND MAIL THE COUPON BE- 
LOW AT ONCE, It. can he the turning point in your 
business career toward ihe bigger rewards business is 
willing to pay la the mnn who is trained. Oar FREE 
booklet “TEN YEARS PROMOTION IN ONE" is 
nkKit inspiring. Don't let y postage stamp and one 
minute etaud Between you and full dot nils regarding uyr 
training and opportunities to wliich such training leads. 



LaSalle Extension University 

A CORRESPONDENCE INSTITUTION 

Dept- IS*-* Chicago 

1 am tired Of beinE tike "George,* 1 I want at lcnsi to invest i Rate the 
IXtosibib ties of home study far me. Send me FPEE, "Ten Years Pro- 
motion in One" - rind your free 4K-po^e booklet on the- business Jield I 
tel vc cheeked below. 

□ Arcaujitlnd n Fo rerrlJi tlfiTiip Q IddUildal 

P EiecutlvcMiflbftciritnt (J l.aw |j Lkistnc** 

D TmlBiC tVlBaBAemeai □ SuJe$mi4iisliJ|? □ Buxlnvui CorrmpHU-nef- 

enee 

Name. _ „ % 



r 

I 

l 

l 

■ 



l 

l 

l 



Ff^nL FecHkitfi. ........ 
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Not everyone 
does as well 
as Charles— 

for he 



I 00 K 1 N *217 
in 10 DAYS 

WASHING WAUS 



_ tfeply Lpv^nitrS mne-Mne TViiuJufa walla 
G iLnruis fnatu- irn.nl h*tt At- Uuin by h.i=i,L. 

CPTlf- Ptrli -* 1 III B 217 tiiVC ID driftf. W-T- tvHnL inmr (eiA-il Ln ijfi 

tlLLft- IW Hflt'IIIBflvn, (;g»l£in |« n L'l'i'iy WflVCIV. H/JUlt J-, ■SflhiXJ - *. 

nun-' - , hiiJivh. i JlUrukiO-'-i lodjje?. tlljLuJS. . 1 ; I lv.i--.L- to._l|. 1 i L hvl iJ WaWTt- 
3 JIU . I'll Ifij-I'l Ci i JiMH j. >luEi; fi>f- yttfM rj|ji'rnU.' lM* llOplnCM- fkVIlt 

jwiwr I ilki-.'.-. [iib.'*T.h Hif BiLi-Li hnvif iiTi i il *- 1 1 or In rut mrnl i-.l'* for iiierlflr 

IJITKI'lH LI I CSll lf fc'l.|HH-Lt HI'.L-illlH. TtH'J - llHfl’t 4 1 -i I C 1 1 I V *V4rPJY ill]', HVCf? 

WM*. I^r II lull I la. and .ilJ'-Y. .1 sniatj ?m.iunt f^r 5pi|1 

ytRL fan iirt li'JW.- l :lk^ it Ld Lft yi t a:iVj LSI li WOOlf CrLul bnshLIEU. 



Ru'Old lunrf xiiLfi: 

" r i "!'FnJ i -hfl iJz 

I Ik Sl-iL eUk." 

E C li]- 1 *: 

■■•I ■ lr It'f Lu l*n 



C- l-.llH OH . 5 V 15 
s--k>'L j l-- This U a 
n^-r! 'M'lN. 



L 

!»■> 
LuD " 



PlW* MJfn ''flMl 
pt»* 11'T'j.l 



VON SCHRADER 




Easy Paym&nt s 

H HbiLli-h hh iJv ;l hieiiiII hjilhiUe'iI 

tJ> m-L AiprLc'l la Uh In ini>n*^f- 
iniUihEipi hiUrihLiL-ic. Nti- osqitTl' 
Ei^thjmry. Jhiy uluTiI- 

1 .Lihc>-. man whn -wriiils Lu Lii" 

Ira bLf-Int-ia Top Jil-m«ii?JF wlllli 

Vi UL'iilurfUl -:i| >| 7 :'irLLli ibl it-K (nr 

Sum n^niiiu-:» jjcl 

Hartcd NTjIV. 

SEND FOR FREE 
INFORMATION 

Thera Eh Kb ON I irac-lon. 

MANUFACTURING CO. 



T71 PI.h W-Hcfnn-i Wli, 



\ 




QUiVU tyou. vpfT, ^ 

A GREAT FUTURE! 



CppipLnIa A non a uUcal Erjjin?<?i in fj PC 
Avial-ion Mechanics Training in The- belli of Ihe 
AilcSiJt Lridw-flrtr Gr^duilsi EiblaiDkirg irrama- 

djile arapi&ymrn^. N- 9 -Ilyin? involved. Afii* 

tlraiLs lace-moat school. e nl 1 bl i#h p-d jii t92lJ. 
Lbcilad an Grand Cenlr-al Air tgimlml. 
F<M M iniefffi^Tipp.. fddFesfi Papartraumt PMi-1 



{CorUmued frpfn p&g* 6) 

Drill prtfi tit a lappfng inodh tno...— 

Gumming Awkir-WW bbdos _1M 

Hew IB ihorp^n miJIiiig tv Hera 

Locating I ho ■so He re w in a bq ring hnf,™..-™ ...153 



RADIO AND ELECTRICITY 
Stepladdir rm ck h^Fdi light bulht.. 



Tray on ladder hold* l-moll parti 13^ 

Shellac improve! taped jalnfr , ... 144 

Tint aid far radio receiver! (Far! i]-- 155 

Fo-vr-waft 0 .c.-d.c. phano amplifier 155 

Safety JJ puro4onB JJ Cade OiciRator for tfudaoti .^?57 

Charging 5-v«lf bolter^ an 12 or 31-v„ 4-t- supply T59 

Homn recording On cTd H-Htf film TJ9 

Storage battery dolly for radio workbench .. P ..159 

Take-up reel far "mike" card on P.A. amplifier ......159 

Had vc in g loiEei in fube-boie tail ........IS? 

S PORTS AND GAMES 

Leg packet holds ski arteiiariei..... 114 

GftBd turns mark gaud akinri .u.1 20 



STORE AND SHOP 

V-ilript aid in <ytting th«0t metal ...^..104 

Shield for indelible pencil., HO 

Rvlfer prints footprint* on Elds walk ......159 

Rack displays wallpaper .134 

Lumber yard ckaH aid* tustejncri, .............. 143 

Caver for basket an delivery bay's bicycle.. 144 

Holder far sidewalk trapdoors. ,.153 

MISCELLANEOUS 

Rubbor-tipped oilcan applies fUa lotion ta dag ^ 97 

Brushes made from screen wire... _„...,.1(^ 

Snail napkin holderi .104 

Christmas gift* of paper. IDS 

Making pip# iNm* easy to remove __...107 

Balance leal* improvised from tpoon ................... .^....1 14 

Viewing box for test tube .........11? 

Give do4*n p t stick to waxed drawing __137 

Moving reHectars protect bltytlitt, I Tfl 

Miniature sewing kits for purse. 125 

Eyelets make model planes strong 

Cardboard rail moke* ho1« in tom*rit 124 

Novelty wotch case PBrTmTrr lj? 

Paper cutter mokes inside cut*... 12B 

Poultry leg band* mo ltd atlrOclive pun* handle ,..T2B 

Safely reflector* an lunch box... 138 

Cylinder nreaturod with square. rrrrr ., rrrr .....,......„158 

Pointers on dutch cere. 140 

Removing rivet* from roller ch«En - rr . B ,„ 144 

Warning flag rights ilself if tipped ..145 

Gasket patterns marked wEHi stomp pod 145 

Two-way chock for platform truck 45 



IMPORTANT NOTICE 

It la the 1-nLrn.tiGn o\ rtib -m.B.[raBSiit! la provide Its it&dtet vLLh 
JjalorraatLon rtffJirdJjiB the dtvtl4ptd«£ita In Pie Tncchenscal 

a rtf . Wu L ult no r>;s^onajtfi]ity as to whether the dis^oaiTm wn- 
tara^* m nut srtLc]e* afe oover-ad bv intents snd e^tvy;^ rtadwrz 
to invraUtete tmi Mi&Jcct bclors mating, uslnr. or frcJlsng ut 
tin* products, ittechlrm, or dEierLbsd Ln order t n m-vmd 

possible iLsbLUty tor patent rnfrLr.Ki:mi!Eit. 



8A 



POPULAR MECHANICS 




Be Smart- 
Study Radio Now! 




Tills is a radio tenr ^ — *and victory will 
bring a radio world! 

That"* why men with foresight and am- 
hit ion are studying radio riour — at home, 
in their spare time! 

They Inow that if theyVe drafted, radio 
trainings ill make them eligible for further 
valuable training with the Armed Forces 
— eligible for higher rating and higher pay 
— eligible fur more interesting assignments ! 

And when they return to civil life, they 'll 
have knowledge and background to lit 



them for a well-paid, responsible job in 
r adio t television or electronics! 

"ion can study an I. C. S.„ Radio Course 
in your spare time — at low cost — start- 
ing right now! Mail this coupon, and 
well send you complete information on 
the fatuous L C. S. personalized Teaching 
method, which has helped thousands along 
tlie highway to success! 

This information may well be worth 
thousands of dollars to you — yet it's yours 
for a stamp! Mail the coupon today! 







INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5.A51-J, SCRANTON, PENN A, 

Without cost or obligation, please send me booklet and full particulars about 
She course before which I have marked X: 

TECHNICAL AN 0 jMpvSTAIAl C&UEBES 
□ GENERAL RAOlO D MhiwU nc G III Einei 

C RADIO OPERATING g EUtHm Enpwnrfcr □ Himi".- P^bpiw 

D PRACTICAL RADIO SERVICING g MLUaC41 B UrtiU 



SPtOAL 
TUITION RATES 



FOR MEMMXS 



OF Trre 



ARMED FORCES 

* 



l: sound technician 

□ Ait JHrnlr' 

□ Air CaDiUliDojii£ 

□ AirjiLhEip OrnJLiJiic 

L] Ar-r |i iEht:! l,r:iJ I i-mTl i iif 
n AreiiitC'.'i u.rc 
U Auu J-! 1 1 it 1 = 1 1 > 'I'll 1 1 a— 1 1 lk 

□ Auh? TtcK^iinnii 

U An iitfiai 1” Ai ini l< iei A 1 m:lLH.uin 

□ BLur-iinnC. iLeuluifl 

□ Aomi jtiT isig: O AilrerUflinc 

□ HiHikkmrnni 

□ Hutto's? C^rwrapfui device 

□ EJ-LijLIl-Pilh IUheiucpu milt 

□ L.'iltEjuikiililx C Ci-VTil Ap-mcne 



□ L'orw-rfre L^Lise-miLd 

□ t'i.n.Lrj|rpni! «-r-.sl lluii'JitU 

□ CotEOD _S] 3 J|iJl‘:L'. LLiELbt. 

□ IHpttnl Fln^iiiM 

O KInriru-jJ PraFltac 

□ bllac" rk.il Engine? riot 

L I-JphiE rlrLHEi 

D ESnCiic Ijfljurw 
C PiFUAii3ryjrtn.n □ Elccli-na 

□ Uhl Tr-ej.uiL.r uc of Mi-ioIh 



□ ] jK-iiiqn-liL n Finu 

£j 7*J aciiilUUL □ [li^-^'l-UF 

B ^S *nH*Piiifrai ijT In-L-mL-WniM 

7 hL.Li .i 3 r I 1 ljc 1 1 : 

□ Mec3i*nioi-l UraPeimE 
□ M f? tm FHC dI Tlrfc*Liirfi«rLi«ii 
D MLrw- I'ur-NikLi. 

£1 □ P«u«nuLmlim 

L PliF-lien O PliLmhinc 
C Ft, 1!. KH.n-rinin.i3 



G ^iliui *rv Eg gin coring: 

□ Hfci wwx .Mh<i id W 1,1 L 
Cj dhip 1 -• r-A f - * r 1 u 

□ ; 1 1 1 3 1 1 L 1 : 1 h“ U NEwhIT- J's-urllrw 
ij Hhe&nii Kl-wtricO hi l* urn limpa* 

□ Hl-naJiL J-'n ClIijC 

c HsructuTFil rJ-rnTtiu 
G Ht rUrlnrd, iwnrirv 

[_ H'.irvn yLLit; zieiij 7, 1 .i|.h|iiii£ 

C TrfrgTOIlJur □ J>ifp|iu:ij ! 

□ I L-i.ii!-- Uciiiiutik 

□ Twloiakuw L - J Tool Pwi gn 

□ Vi rMilm; Ci KM u ill I ^iH^Tfin 



G OolLftg* Pff-eiaMi-Tey 

□ Gc mm "IT ill 
Q Coni iur-n. , i d ELI inert u iuf 

□ Ccqt A r r i > 1 1 1 1 1 1 : 1 1 [ 

Q C. P. Aroouou&i 



ftUAINOSS COURSES 



□ Advuierd Tins** male La* 

□ pjiiJ CWkwjr 



G l-'i nrL i-ar foM-agc- H Rail way Pineal Oepk 

I : Foreiruiuliip □ I’rcnrli □ SUtvmiuroliFB 

□ [ I hh 3i 1 limrluHli Q SnrHcanhi i j Spaeiuii 

n STiih i^hrKil □Hhnwnkni ■.ml Hi K a IjiiLrn nj; 

□ .MiLii hHLok Mrtu ii Work G TrhTfic MuKiQmint 

HflMf ccoNaritics COUNTS 

□ 3Ti>iriP I>PAMEriJkklii< G Tu Ftiwm anil Crtfpi^rla 

□ I'roEcenh^iLil Dr-ezkiuiuLijic and Dcnit cjdc MaLLarc-ruouli. CacexiiiE 



yamir,,L,dL UU i l ,iu.L,L, J L..L,.L,„ U , dN ^, r .,.. l .. l . rl . n ^ .. l ,.„ ll . r .. l 9 rl . Fl . n .,Ajl 4 , - F „ llfftP'F|i rl . 1 - 1 ,rn rl - 1 r I -,, 

-Bfar^L... i . 1 1 . i .lPt r^pflit iVtf rf-sti ... 

C'd n,i ij( -j.'i MldriitA *rHJ?f i » Jh-TiTHCirultdJ Cdf RrhlttU Cv^IUn, .ir^iJ-fWF, CuifMiJ# 

imd crwicpa to I. €. ?i h'i M^nrn^. f.nnifnn. W. C. i x iL.'vTu no! 
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More Jobs for MACHINISTS 

and bigger pay for men who know their work 

This big home-study anil reference course gi^efl you the 

p mcl i-mil] Jli.lL.-i on muchinca und methods y-uU n-C-vd t4 R-d-*- 
van re in ma-rhine ■hfi'p work. Taihe ndv until j?*.' of Lbi if* Other 
mjin ? exp«r{«nee nn found in bwki, UmjoIyc your prubk'rtia^ 
increase your efficiency* with 

The AMERICAN 
MACHINISTS’ LIBRARy 

Si valtimifl — 2JC1 pagoa — JBIG llluifraiLuni 

{A COIflblntd homo-study uurM mnd nbr«fi» library) 

Ttin library machine Htiop pracrlre w-n* ^rlclon ftir wscilcaP nicn. 

It irlVuH yuU ItiP Ur-:-:l him I JknSh lur every kind of Mi illIj JlK hLjDD -work. 
Il EulLy nplftlita imiiffl. ilrlllrt, null 01 bw pniktfiLne Ionia anil c hn-Jp 
opg?ailp|] r iLuCumiLlk’ juiLi hi it eft; Hfpcedfl unci tredti, (Erat du^lftih 

ami product Ion. ||q* nml llxrnrp. [nmr r h upet dfcC irdtik, mrlJl m 1 1 r i 1 1 l i ■ ■ 

s n*r. etc , cro. rUiiniy vrriirta — roraiilffely iiiimcnued — the Ik?*l Kind 

■j/ 2 ih;I[i to thn iu.u.utiiEi4i sliuih man wbu v.Jinl.-; in iidviLine blcn^cEl. 

Hi m«ntjf down — ipveIiI prlc* — any pay man U. 

f YxTmInYtwn 'coupon ! 



mcQRAW-HlLL BOOK CO., 33 fl W. iJnd St, p Haw York 

Send mo for Lon day?' e-H*m InatLim the- Amrrlron M*rMr>i «i ►' 
Ulif ii i y . I r -niihEuH-Liiiy I wllL f-ULid yrii SI. NO In IQ daya a<>ii 

■ 3 .-UU Ti'iimiMiIv tj ii Li I Elia prlw of gSfT.FVO i* paid. If not ■waTil-^ 5 , 
T -u-Ul muni 1 1 1 -l- liOi>kA IIONEkihiirl. rfa inlur* PTOPfl at ihipniint 
H-r iia plainly acid fill in all Lrit*.J 

N* fflfl - IH4 » 1 « « ■ ■ ■* i , 

Home AiL-jrcji. . . * . . ** . v . . . , ....... H . F . + h . . H . 

ClfEy and ^ I me * . . * * . . . 

FoaJlIun . .. L . 



I^NMtbc nr Compnny ....... x ..... .. + PM-! -43 ■ 




Be Your Own 



MUSIC Teacher 

LF.ARN AT HOME \y/ VTondfifiil | ii.ltiumJ inctliud. Pimple 

. . i a* A-B-f! — a HlIU fjn k-ns U. Yuirr 

IrMceia iNnislii of rwl t-i lwLkuid. hiEtearl of UriMJrrtfi rserrkes. Each ar 
l In: mi del 1 1 : III ful Iv easy Lt-i^&ni aiMb h i^i-lv "pSwi: ,J Ln yreir 1 M, \mj 
rrail mil nniej. Lcqw-iwi ,, |liin|lkr3' F dr1rlrtrm|&i.;. >r? 1 liffll \± xi> E]iMnu,Th 
Ukit n\*ny «f our IiMj.OD^i aLuiSont? are Hand aMd nrrtifl^irn I.KAUIvltS. 

Be Popular 

ETrrytlilTiJ; U lu prlnl and lilntUfcS. FiuxL 
Jji’iMi aru Luld lilut Ln i.lij TIsi-il a fMELura 
nlicr/rn yrA, \ linrv. I ih a fni- ahitrL icnnifis yaii 
DltF In tfftwllcflt muilclau— Mie ILfci 

cf eth-tj varty r 

Prca Bock pud Print and Plnlara Ban pin 
TV i It? tt dHC« for Cmr illustrulLil Frc-c H-utik 
and Fi€n Print anil I'icLurc Sample, 
miMiLiiHi pour Juv-utlre Innrtmieiu. InsLni- 
incnta ETijuilllHi U'lwn nci'ilail. culli vt crcdlL 

iForty-FLeill V«if— &H lHU-flk 

O. s. SCHOOL OF MUSIC 

It BwuttswltH ni&t-r Haw Y*rk Oly„ N. Y. 



Say j/du sav? rt in Popular Methanit?sf 



' 

Piefc Veu r Coune 

iiinp Flul<-- 

Yiakn CuiUr 

uriiAji iaKiHihnne 

COre-r t Mindalin 

FrqimiOQne Uh«j la-la 

Pje$ 0 i 4 

hfawai-iaii sia-*r OuEbAr 
Tm-mpat 
Piadp Acec rrli Dfi 

pruimi pnd Traci 
Hini-uny mruA 
en-mip«|.i lipn 



PARKS AIR COLLEGE 

PARKS AIRPORT ^ 4 EAST ST.LOUIS.ILL. 



Offers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Accredited by l\ic IIJLnula ^UDOFlnEMiJfllit iiT Fphlls IrHlXUtOon. In- 
LlUded s-Liirt lSiJa Lil The llJiLTLOTy 15 J CoJli'K-t-i- and I'piTfTMIIPF.- 
I --*i =: 1 1 ■ 1 J My the If, S. LlJTlca vt EduriJiLnct. 5". H. uWifuied ;u ;i L'cau- 
jnr-rcU! Groimrl naiil Flylmi HcllCril and itfchanln' ScbOHl. Arcruililed 
!i V :md ciujjctllLjjij; ulLh 111# | : |lLle:l Huiri Anny Air t’OTp! tn kMinl 
ILifibt HhiJ mk-tUanlcul Erahmsiji. Ojkji i;o MJfcJi m-JikjI snuluaLL-s. 

FDMR tDunei Ik.hiI U D.S. dspren In PrDl'isl|*]$| f-iloting r Aviatic-n 
■JpiTnlinns, Main Lena pea Eafttatirinp, Aerannuliral Eppinafr i n j. 
TIVBNTY-TTiVO TEEAl^INO- FJ^NES uYO USrd in prnFAa^Infiiil fllflnl 
IJaLnifcnjE ; which prepiHB Mtadunlra TG-T tIHhie llljbit criharadcna. 
I. Hi IjTi of Lii □ s p i-r- 1 : 1 1 1 h i-:- lil ■.iiIiiijj flcbJl Of 1 1 ■ i ; 1 1 1 ijci . 
linrdLlmcn! IlniUrU ia H ffOLul rf 3tlO rom nfcOttLiU aVlaEluni stUdanU. 
r .ifi.M.iLT 4.11 1 cl Inn-iil nr Sib, 

Alnic-Tl, 03 liuilillnp^ ik-Luri-.J to s-rJiooL purtKiEf^ OXclUrSvcly, Dnroal- 
[Crfla^ mii>I dLuLnif ball at Ll-n |>llG£g. 

liVScitai [^iid Jinuary 4 m Send podCcaird (oq- 6-1 J13£4 CltOlCf. 

1 fith YF A 0 NTtltfrar r De pt. P M -1 

min ICAR PARKS Am COlLEGE. Eeet St. Lotel*. Ill, 



ENGINEERING 



DEGREE IN 
27 MONTHS 



Indiana 

TECHNICAL 

CQLLEGf 



Cnujsfna Ar n.nj uLicu I. LTit-mJc.il, HtLI, K|«rLrh 
td\, .MexJia p Lca L. u.i:il Hrh.lin L'lii^liirriLii^. One 
Vcmj 1 C'Ajrrtu in HsdiO «nd DiuIliiik AF^fOTCil by 
C.A.A. Trap rmarsc^ ‘■h LEli^ui, added <rm\, 
tulll-Qh. Luxk* Endiijnrlnl etnii-t. OiiroTEimir^ lu 
H um jiart Jhiiiic ^ipeniiL-E. KlllfP Jdairlh, Jujit, 

SajJl-. axnn, I'ululOi. 

Si3 I. WastilnRtart fllvj,, Fl. Waywia. Ind 
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STUDY AT HOME 

LesnJly trn iiwsl men wlti hlfih- 
Cr prjyLtJOIH liJld tliHKLT EUC- 

r’tsa Iji I M.i:\i]i iv y acid puhllo 

Tkn, UirYAl^f L»f-|'UElunl>lMa TimT cilAJI 

^Pr brfwe. nirr^dorw an 

Ihi'hdcC L;i ir.-cn widb Ir^tl UnllLiagf. 

More ability: Mnn? Pr^tif*- Nforc Money 

We iuldn r« Ftrp l> . 1 +^ 1 , Yno i — ‘ — ■*- -*■ L - - 
fiiirinii NcWre anuu. IVrr-a-fi I 
„ . .R' lft -' m e-> <v r..-, , ..-i „f tiiA L. ... .. 

All lait mn^riul, ji.-:', Ii -.«■ ] i i .iijmH Uv I ri-.- T }.rtr rnt t "*»T 
Trrr-. ' . I .rt, nu r tp, iirI 4 - : - pnff« ' ' I jlw 1 f eu-Hr;* :ur | ■■i|M |iib '' 1 aid 
■ r T.k 7 i3cnxia Iwnti 2-Jltt ^dnd ■'wr Ihprr. ^ ttV{ , 

USallia Esctc nilon UniviTflcv, Dc-pt. 164-L Chkacn 

A CoriL-IUOn-dvriiEB- I r.< r..~ .. I . . . 



ilvMB .BMT 







ar Hom® 



W#Xl«llyau-Ltiilekly. tl home In rpirt time. Eira whilo 
you kora. EtUIjIWi >c-jr 0^11 {>ruT:Lublr hubiMw with 
tqMSjin^srt v*a JyrnUh, tf Tim eUitF*at £r^ tul^rj 1 
cut* in t*la piagtiir^ in_:-Ji' by proauA we ienek. Srud 

for ysur tuftt or Hit hl£ jjjuHtE il r-:l tiLito^. ir* frr^! 

THE AURORA SCHOOL Of PMOTOJH6AAVJNG 

&ldg, FI-iB) ftu rflra, Wla._ 

?!]iLi;tiilid oi|i|iej]-buniti£B. Prejiaie in spare 
tiinft. T-:.:l 4 v 3 i]=j n. Kei pre“Vhji:n eaiMtience 
uetded. entuhLonseli^l »diLfaMoii?nmc]ent. 
Sn-Tkil feu Tree hiMildri "OpficiiliinLLJL^In PbQ- 

ti>u.r;iinhi'". itnnlLTLlattt mnl reqni wouiina 

AMritlrt School Of PliOtOtS^Aphy 

1315 MifhiJin *VW-. PRP-h 13 ^ I. ehiraqp r fll. 




Print Your Own 

CiiJ^b, ffl n; Lonr-ry , I'lrnuJar:;, 1 ii 4 cn, ln-N;ih. plvnta mu! 
mwbi bliErrf, :idvi-rl1f;Lnic r ete. H4 lyb ibothq 1 . Print for 

-C-oa^ er4Ptl ^ f.e y rule* +cnt. l-lu^-'-J L'roiju ar.d £m- 
tiK\. Ju*ii('r Liullll IN, Sanidr ouinia tram- lt7.lL hai.il f-=r 
M ,,-.1 ,n .kChil- KC1.SE Y INCm B4l.MHMM.CanH. 

ITALIAN ACCORDIONS 

llanH Madm t*nb, Lpw?m pfk+e- flu r liw^t l>nm Taftrar 

aaa -UfeTP M«uy. -NmJ dilu# and andma roc F 1 LE£ ei-ial«. 

ITALIA ft P-r SOPRANI ACC, MFC. CO, 

13.1 w. Hlk It. dlpT. mil 1, LHICAQP, Ili_ 




n 


M 


n 


1 4’ii 1 j 




uu 


u 


LJ 







TIIR S i LASTr\ liidus^ry dMi mniiufacluro-ri od Email 
Hcal-C *nrl lux ill K ill i: 1 1'.l'. 1 1 ui i Ilf I. .11 Ip *Ili|I r|lKk .M.UulB, 
At\ CrL;'<\r- and Kora-lilea 1^ 1"l^*t«T*i and Marl lie iTnicn-- 
ii:iui. E^cncnLiicc ijiihMPn.’^harv, * gn ni.m-nri] riijki-, 

ri"* ii I nr H>i- ■Icirn JMLIOtfB. ItubbL'e r i : . i m I ■ I -. 1 u m i.“ h-r-il f 

tvnuA nrcnSIk-tinn. 3 h-jiI Hi4-c - 1 ilii >n l.rmv* ?■ ui raiiima. 

WE AltE SOW FE-A‘CTN(J lEI^ H'rrAlh - BTORF 3 C>llln:fCM 

WJTTf M ANL 'FA fXH TRUES. AmbllLe-u-^ uilh Oi^ii/r>.- 

[i.r nr.iL j-irtiKi -rri ty . i>iix FJtl-.K LuAjkl-i t wil] Interest 

n^i.1 hPi-.m’.i 2-rHL. 

PL ASTEK INOU’STR I? fi .tl. pl. P .im ^St^nrlan Avc- , Nut Vn r L. N.Y. 
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POPULAR MECHANICS 






HERE IS 
ELECTRICAL 
INFORMATION 
IN A 

HANDY FORM 

COVERING: 

ELECTRICAL ENERGY 
MECHANICAL ENERGY 
Cuminl Effecta --Magnet Ism 

magnetic; induction 

D. C, Metom—Dynanfioa 
A. C. Motoni-AJtemitam 
ALTERNATOR 
CONSTRUCTION 
Armature Winding 
Armature Repairing 
WIRING DIAGRAMS 
Reverse Current Relays 
Overload Relays 
Differential Paver Relay a 
Underva-ltige Relays 
TempcratiiT* Relays: 

ELECTRIC POWER 
TRANSMISSION 
Underground Wiring 
Cable Splicing 
Switches— Electric BpIIh 
TRANSFORMERS 
HOUSE WIRING 
Diagram of OnnheH Inns 
Rectifiers — Con vcai era 
Power Fad ora 

WATT-HOUEI METERS AND 
CONNECTIONS 
Watt-Hour Ru|«i 
MetfeTS and Insl rLUTTP^a 
Circuit Rjiialtert— Vurn*m 
Rhceaiata aivtl £j*artinfl Drvl™ 
STORAGE FSATTEIUES 
Elec t rolji'nEa — InHutalors 
Electric Lighting 
FLUORESCENT 

Fign Flashers 
NEON SIGNS 
Electro Flaring 
RADIO FRIKOIPT.es 
RADIOQUE sTIt.lN.3 AND 
ANSWERS 

Radio TuheH — Phut a ELc-ul ri e (7rf|& 
Electric Cranm 
FOW T ER WTRTNG 
Sutatil Ions— P*w<!r Stalkm Plans 
Pit tit Man^sr^rnmt 

AUTOMATIC TELEPHONE 
Au.ttnr.a1 if Trleph nnr S-wilfiJibnurctn 
The Telegraph, Relay SyatEin nnd 
Codes 

ELEVATORS AND 
CONTROLLERS 
Elevator Wiring and Operating 
I orItu rt ieria 

marine wiring 

ElcC 1 Tie Ship Driv* 

ELECTRIC RAILWAYS 
Electric Heating 
AIR CONDITIONING 
Motion Piet urea 
Domestic Refrigeration 
Air Co-mpreMors 
OIL BURNERS 
Puiu[m- Wiring OpJeuEtt* Inna 
3n|cf prin k — Brawng 
WELDING 

Eiectro-Theiapeutica — X-RayH 
Automobile Starting 
Automobile Lighting Systems 
Jjpnitron 

Electrically Operated Toola 

RtUdy fttfarinca In d« 



YOUR OPPORTUNITY! 



"AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY," endowed by hundred* M 
estpwrirnrrd wakens, ynia trio -can pj-nlct by 1 he penunti a! owjqfirriliip t>f this gr™! Woh, onp- 
iajiung the practical inFormatiaD that evory eluctriral mah can uee, Clair— cone iae— flip] ain~ 

Eng the c'-uMinLisil facta, figures and ruiej sifltd La good general practice — ntid fully i U us i -ruled. 




"AUDELS RANDY 
BOOK OF PRACTI’ 
CAL ELECTRICITY" 
ia bringing a helping 
band to hundred™ at 
workers and it you mill 
agree tn e.tamir.u it r the book will be scut t« you 
on approval for cn« yoek’i < ^aminauen. IF Found 0,K. 
toytnL it can be paid [-. -r in l utuuudy payments of 51,ott each. 
If not aatisFartory, buot La iv be returned in one Week. 
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COMPLETE 
PAY$| A 



TO GET THIS ASSISTANCE FOR VOURSELF 
SIMPLY FILL IN AND MAIL COUPON TODAY 



our Imo„__asK TO SEE IT!- . - 



1440 PAGES 



A FJutJtaL Quick, 
Ready Reference. Give* 
complete f natruetion 
and inridc inh&rmatfon 
on electrical subjects. 
Every point clearly ss- 
plaint*! in plain Lan- 
guage and with dia- 
gram a. Subjects ar- 
ranged progressively for 
the Btudent, and com- 
plete index makes in- 
formation inatARtly 
available to professional 
workers for ready refer- 
ence. A time and money 
flavor. A competent and 
di'iH^idable guide and 
hi-iping hand. Sooner or 
taii’V Lhbi handy book 
will iLEuwvf important 
cLtaatlotis a lid help you 
to bundle efficiently all 
kindd of electrical prob- 

knUr 




THE®. ftfIDEL & 00-, 49 West 23rd St, New V*rfc 

Mail AUDELS HANDY ROOK OF PRACTICAL 
ELECTRICITY (Price $i)oa 7 Days' Free Trial. If O r K, 
I will Ti-oiit S-l in 7 day® and SI monthly until 1-4 ia paid. 
Qtiflrwfc* I will return it. 



Name — 

AddrKUL. 



Occupation- 



THEO. AUDEL & CO., 49 W. 23rd St., N. Y. 



Reference. 



F. M. 



JANUARY, 1943 
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J. C. SMITH. Prailrianl, 

R«dEv IrtitFtUt*. EvLahltlJhad £7 
yean. Ha hei diWUd th» tr*ln- 

lnp, r of m-nr * lw Uw Radio 

industry thn*l onyerwi ch». 



■ WILL SENO 

^TraSo 




Men I Train at Home 
Win Good Joh$ 
Like These 



ACT NOW! MORE RADIO TECHNICIANS 
ARE MAKING $30, $40, $50 A WEEK 




THAN EVER BEFORE! 



$10 p Week in Sswe Time 

'"I repaired Surue IbuJl-Ort X 

tv-tlc ->n my telltli letf^OO. I matfc 
SSOO In m. yH'-i nJitl Ji half, and 
hiaV * 1 Aatilu ulii ever*** S 1 D a 

Hart fcpnrfc tJnas?.-’ JOHN' 

JERRY, 1337 K‘-.. 

Denver, Gularndo. 



Mail the Coupon for a FREE lesson from my Radio 
Course* If shows you how X. R. I. trains you for Radio at 
home in spare time. And with this sample lesion I F J1 send 
my hook, RICH REWARDS IX RADIO, it dt- 

scribes the many fascinating jobs Radio offers; explains 

how N, L teaches you with 

' i* * "V " ■ - . interesting, illustrated lea- 



$100 <i M.anlh in Own 

EuiartOSS 

r 'Fe>r several ?<W7* l Ilhvp hr-vn 
In btrtlBun-B InT myjicif 
Dio-urkl S-SOO Ji month. U u “Etik'h i 
]idh i. jic[lEy iihc:rea.ieili ] hik'-H 
h r , ii. I. thank for my Hlntt/ 11 
A, J~ FfcOKHNEIt, iiOO W\ T*™ 
Avii,, Gnaw Creek* Tea*** 



You'll n.ci? why my complete, 
practic-al Lqttoitt offer a quirk 
w*y to rue re pay. Dut even if you 
never j:o any rjLrtlier, thLi 
L™nnn is worth Loving It ifc a i-ei&t 
blr^litilra to the wander* and 
npporttinftica of findior I will &oad 
it to you without oblle-ii lion. 
MAIL THE COUPON! 



Lieutenant in Signal Corps 

"1 ruonul dK'Uls® InfiJmn- 

1 j'.'ib nn In hLy tbK ri i work ferjl 
1 4!-ilil * = L> LjUiE ?v. IL I. iTAilUAft 
fc f = i •nJ’-lr l >j>ciLi in nii+ilily 
hii™irLy thf-M: day a." (Xurtte ^Md 
: ,i I:Li r >A, emitted fu T mi-lk 
rtaiqiu.] 



Chief Operator Broad Easting 
Station 

"Hef-are 1 ewppJeted your ]cs» 
^ihdLh. I o h^muil my F.adiu 
RriuidcfcAt Operator 1 ^ Uterine ami 
fcnknu-diiitcl v J O i Had S-tnlkOFI 
WMPC nhete 1 inn n^iv I hi. * 
r ■ -i i • 1 1 . ■ ■ tiOUJS F, HAYES, 

927 Miidi*DQ -S-l- r Lapeer, Miclk. 



EXTRA PAY (N ARMY, NAVY, TOO 



Men likely to eo Into rmlElat-y tsei-vtue, 
woldira, yjiitnTn, piariTic*. should moJL tlte 
t.ciEipi-.Ti now 1 Loom I he RacNci h-eltifl men r-cl extra rnr,k H 
e\lrn t> nr« tiijc. mans ifiterretinB datik* MUCH HIGHER 
l 1 AY. Alffn [krepares for js«url Rndlu job& nfter aer%'lci. fc endN^ 
Ilunffrrdfl ci f service men now tfnrcdk'd- 
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TECHNICIAN 



Sep hums Quickly Letrn lo Earn 55 r SID 

* W«|( in S^ire Tiipe 

>S ;iuy- N. R, Ir tntLk* ?C, £10 tt ’neek evtra r.ionry 

fixing Radian in tlrtte wli-ile Ln-firnlnff. I ru?n4 EXTRA MONEY 

JOJ3 SHEETS rk'U M\ Sk>W t* d* ill 

lily "00-110 ?s3 r- L3i-n>itl ' ' nl T building real Radio circuit! like 

lhu-v Ikhi^tThted jlL rlRlnt uni nun-J outlay; 1 . l j r ji i: i L : j i .lc tests ami 
QXJwrilw (inis, with p:iL> I j.up;iL:', h.iLf learning Itu:i: Illustrated 

I-.o-.hmei,- Lakes you Etep-by-ue-tcp ;lI:<iik the poth a Lherfr hiive iol-- 

lour-d In nenurtly nad caud pay. 1 bi-yln ait Lko bcstirthinfC, C&- 
pLiiLTl things idearly. 

Ecfnrr y&ti fenow il you Fim I youi-iell “"old friends” with 
Radio. You run JfGUtf G-yfl J, .StN'Te TLcnu Shop," ffCt- llfbCCTCe ftK- 

inx friende' ]<;ul.lu--i j:rt paid while l ruining I 

Bi£ Demand New lor Tnined Radio Tediririins, Operators 

Right now. probably in your riwil netfitlLbortujod,. ihvre'B- 
rvKim lor more sjhire and full time Kfidpu TechnJclpr®, imy -sjinrtf 
tqniK Tb L l-iriLL-Liui-i.s JLNr ?,u- p|'i. 2 i £ Inin K I 1. 1 1 Ilnur Radio job.--., or n r e 
^r.iLi I j ji.et th-Ciip cjwh f.hapn. and itiahlojr 03 0, $.|0 r M.!j 0 a v.-i-ek’ 
OtlicT Radio Technician:; and Operators t-nke EoadSpoy jobs 
with Broadcast in.K ti-L.-i Lions. Hundreds maro uru- m-d-d vd for (juv- 
crfirnent jobs- ns t'iHLLad Ktidi-u OpernlurH-i Tf-Udlrludu. Radio 
MfiBhl-UCtUirra l-isbailg td fill tpuVerFnneril Prdvrs-. heed Cnna^J 

InUfi. A' i nUTFlO. TNfLLi -h, i !■ unciiu rr i 11 1 l^utLij mul bi^uid^|3rikki<r 

nr* !iv» n ^rawing Fields. AM ihtak *4 ttu \ MaW Ju^ T*W- 
vlflion, Frequency MmhiJatLnit and, ot|i..|- RMto d,ovpl.-.pniLjnds ^'Ml 
H^p^n sifter the war! l ffivc you the knowledge TcqalrM 

for Chase IW-!i>ls. At lt(t .ttc just il few of the- hundreds of pusn 
N, B. L utartud on Elia road to j;o-vL p.iy lo Radio, 

START NOW Tflwird Radio s Rich Rewtrdo! 

M aii. Tin; corpnw ru ««nd you ii.a u»«an utul 

my \ nluabJc, 0-t-piLRC illustrated bi»rjk, ItECLI RUVYARI,>^ 

3-! AEJ LO. fv.> obll Ration. They're |MlpL> iS with facts nbout It.idi-^, 
cIvinR-. yon never knevr nhaiit Hiae-dcaiJlLapr. Radio Sc-rvi-ring. 
MmnFi'ct urine, ^hip ;md Harbor Radio, GDveromcnt, A 1 - iiifioit, 
PuliCri, CoaarjLTL'i :lL l-ladLo, Telcvi^Lun. Loud ii]H‘ ;iktr Htvisi-s. 
The3'‘re ehammed wSth iJbciLos ol Radio Tedmlci^itH mui Qp- 

^ralmr-s ki Viju'll aotj ^nup^huLn :lLm 1 UrtterA (tcijh mtn I 

Eniltwel. hi i jf ijlJ e:iO ki n iv.' W'liNt P, R. I. aSLd fCiI- fFtheaf ffrllftW*. 

Pictur&a ^ l N". Ku I. t«*cheri, consplele description bf my 

Cut um and "&0-B0 Melhod"— 
p#riELtent4il Kits — RJtU*. Mnney Job 
tilutiate — - EionAulLatloa Sendee — 

Graduate Sendee nnrl Diploma. 

You'Ll M-i- vrhni Radio 4?EEer» YOU. 

And joo'll have my fUEE lv sv-mi 
keep. No u-alu^mah vc-LII tail-. Mail 
Ihc Coupon NOW— u-tsirtifd tn- 
d,nr on th^ road to biEjTer p=iv| |. f. 

SMITH. President, Dept. 3AP, H»- 
tlorui Hmr« ImtltUt#, WBgfelHCtM, 

n- 

TRAINING MfN fOtt VITA l 

RADIO JOBS 



You Build These and Other 
Radio Circuits with 
$ Big Kits I Send 

Tty tbu iLine yuo'vi- ron- 
iliirl.. . | r I ■. ■• ii-Lr ill | Aiwhl - 
nieaLi wILh FL^'liii I'nei- i 
j-a|->j<Jy, made lur'itlrv.h nf 
rm-nHurLTiicihL--! :i : m I oitjpLi>L- 
n^TiL'-. yoH'li |i-?vu ■> ilI )■- 
uhW r-H:t<‘T PL M. 1E...IIU 
i. r M . 1 * 1 1 ii -' fill- .j - imO IilIL 
yr L'lirL UmL- LH-uiSeu Juid 



SVI'KHJI FT I 1 11 0 J> V W F. 
CIKllIT f above] 

helertar. ■.■■-ri.llnier-in lx ■ 

-rr-llr^C. il-,'L t-r lnr, i.E. 

st^iur. dd ed e-- detJ.^dpr’ 
y.v.e. ntfli: i-, JiuiiLa httarc. 
I I’-i I •! f " li I :■■■«' 
til Tit ‘■LiinHnw on ICu-< 
i-imjli you I -ii II - t ye-ur- 
selll 



A. 7-E m NKEt UQR 

(abuvei Huii.J H ynuTvril ! l h riF^ 
virtu r.iLir-l l L'J-IC .i|v,i.lnE|ii hC sL^ithLa 

p^r Ii h .1 riid fKi-rriineninl 

GIvuh x :iJI j.i. -I-.- liibUTl- el 



GOOD PAY 






T.3 ;i i I him I'HKK, without iibli^iitiOJL, your P-uinE'l-n- Le^nort 
t It - j I : I J 4 ! I In i -!■. , "lliffh Rr-ward^. in Rudlu." N" .S-'le- in-' n. 
vrlll l-ilLL. PtraxL 1 : ivrjLe plaiaLy.) 



Nam?„ l . . i , A£>' 



Ad arc 



City. . . 



e 



JANUARY, 1043 
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llumlridB iif mm 1.1 jJ H-omen cf nil njjpa IH-jO 1 liLiiS-j iltuKl Lq 
f4w Art ji Q ilnglr day ptKfplf jfSffii I lilc rtU'tdllb UdlMf t pnq 
iJjdrii.TfciEraus- Lt^MlTUtn^. Thu re Ll ■ \>if fsnun 

No-iili.ils, MuaiLEnfLlim«. Cluhi r JMn-Luiu ibd Jia |T*r^ pflll?riu u* 
well as upptit tun kuna ftr tilaUHnLiiai* Will its ri Ufllte. 

Uurp iliLi Interest Inn DOanty-nifllrLnK IWirfrisi^ Ilk yuur ouii 1 1 II tn e 
■vy r!i.iLl r JliTMipih NJler iKiRLd study n cun si 1 . Same LnsLruflUM 
as In imr NATIONALLY KNOWN rodent juhnol. A itlplunva 
J& nvurdwl. liji'-ii rom ph I itiiL nr 11* L'nuric- cin tie nrai- 

^ IklelL'd ill i* -I month*. Ms^h p?rtnMil iriinlnjE It 

' r ,.- E 1 1 <i l HOC-ftBE-Ary "Vlufiy fiirn li I \r inuney t- li II r Ium rn - 

■in i- Vi mi . I i‘-ii - TUf A i my uml N.uy iiphI liunitmla rf n; i-ia 
VaiHJIlHIIU -n j ttcobd tnlimi lb Jlns&NIO und FSiyiLnllierujiy. 



Anatomy Charts & Booklet FREE 



EtitiJS ri&W ;llhl n# u HI ImduiLr- imllorai ctfut. 
inu-,1 Icul iclii.i Ji.TiJiy, fiiilrril-f'.l rudimLn^ n.-llui and 
llydtt-TltrM;py fMtnjill ei vn 1 1 hnuE uSIra f^Jl. TMi? 
r ■ ■ ■ 4 1 1 ^ I P i; 1 'iuiTir j ! mi i- may hv won 'll rnsiiJ" llPies 
me modwt iuiilc#i fee. 

Sr:iuJ rOupon IK-" lor An*lnTTiy C harta and bouklel 
fit phcLO$rRDb| in-ri lei ten from !LLfeceialul grml- 
ii jLijr-:. Tllow wlH all he sertl pulSpilid — FflEE. 



Y<hI raiiy > . ii,l me FREE umj potiptltL APfllwny Ch*rtR, honk If l 
foil I HinInJ pti<KflRT4pii4 und Inters Ernrn irr-aciEJii I dm. und mrlflc 
lie Lull- 1 4 yuiar fitter. 



cuy-— ■ 



l^unpmcnt s* nnt o k [ li-nii vo. Pqy part down. bfil-nnce 
untnriK o ini.miM.jr ■ Ny ulu?p urUJ nu sped tit ex- 
r'crii-nffe ntet-anary. Hundred:* ut unrui: Aiful upc-minn, 

i.ll riVi-'P I'. !-:. Get Into Ihli paying huelneifl flaw,. whor-c 
Oftro'i ns fair at l#y-a(t w Ian ol job. 

FREE METHOD BOOK ,-^=~ 

Kt-nd LmhLilv fur tichuk du srri hinji 

ricigj vr iintu-T und lit? infflhnd ||p ft 

per buptiMiSri: how vmi 

l’-ilh *uLrt uil Low payfttunt und 
cuiy icrnu. 

VON SCHRADER MFC. CO. S'M. 

101 M„ Radns, Wit. . ‘ L 1 



Learn this 
Profitable 
Profession 



OWN YOUR OWN 
, ^ BUSINESS 




at Hflmp fn Your Spmrn Tfmv 

Tlbff [ojelTifeClriE llnlik of ,lr[ -nffi-rt ni oi~vl ^ L npporliiuLilr-s. 

to HU? n uri-J v Pblffn. CO M M E R L I A L A RT, PART D 0 H I N U > 
ILLUSTIIATIMG u LL in ung mraplrtf ev.iirs.-, 'fWO ART 
OUTFITS fttl-nllTivd. Lnm 111 Llnw Ittp-l>j-il«p Tnined 
BTOfiti art rp&tblfi ftf CutJLLrtf ISO. S5D, $75 * tHL Write 
ifnby Jiw Tull Infomiil I Cf I Etn FILEE ISlKHi, "ATE, tut 
J'U-asure kind ^Dllt.'H >io Obllfifilldb. STATE AGE. 
WASHING TOM SCHOOL Of ART, Studio IMF 
U.I 5 — lSth St, r N. W. T WASHINGTON, D. C. 



FREE 

BOOK 

gives 

details 







/ Get This Book Free If You 

(stammer 

EVrry alu mnrirrrd- utrauJil liuvn 1 ivr. new 12$ pmr bwk "'GtiiDI- 
taorlPB. Its Ciium and UrmcitoD. 1 ' ^hil trw ip SDainiiicPria. 
U diwrllhrs Ibri Ikwn; Unit Methyl Icir Iho KlC^tUlf: ^mt>C- 
tlH&n Of H[/iiu2norlfllf und nlULU'lJtia. MffChtid Hkim-nufliLLy ilmmI 

lit Uhruc ItmHutt for yi-nr?r nj 15^0 i . P-PdCirm^l by piiy- 

sloiarsL Wrlw tor full EnfommSbb. Na tilillftutJnb. U-L-nJdmlia 



T&AlH 




k.-^L..- I i i / T\"d I i - : iT il , p^nTTiXi : -"n lire vik-.iL r.r( ■. r . 1 nnl nKh ilnclnp inin^n — bul 
pXTfi I 1 ul if bv muhd. F* kriim^n? L H'ral uli>l Ylmil'S'C* 1 ' ^ □II-I abinLirtnl> 

///|M | . Jj-- fiunnlM cnmpl-«L« i-rLmn irit - cvpaiL*. Wr ■« '«■ Vci^. Tk-lk. 

1 I 1 J yilkir. Kffhl V> ** cna I,I..1 tr ri mili-M jUdhI h g.irrrL 

PEftFEgT VOlqe INSTITUTE. Studia 3351. 6* £. Uhe Si., Chmto Ilf 








Unlqae FSPHtFamf^JT^upleta 
■how with Npcciul eonR^ and 
Uaie-up, CilBlefl Frafli 
. Denison £l Bo., 229 T 4 . WatHih. b-rps. 1 H. Chicaio 




CGrrESflOTTder.ee Courses In 

RANG -J ELfCTRICAL £^GIN£ERINC 



NctH„ 




I Send YOU 
IS FINE SUI. — 



$hoi^ It to Friends? 
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POPULAR MECHANICS 








Tremendous War Production 
Offers New Opportunities 
to Men and Women 



At home. hi *pi \ re time, YOU can prepare 
far ;t responsible job that will help] to win 
Victory, brill p: you good pay and give you 
greater future security. America needs many more 
t mined workers in almost every brancll of industry — 
uoeiJs them urgently — needs them quickly. Rich rewards 
await tho*e who qualify, and they will have the thrilling knowl- 
edge that they have helped it> protect the American way oi life. 



Many thousands of workers on 

(tvn f 1 h rrLL j EL. 3-tcr N'3fc-*_ L sslm C.L a riu Sh run he 

yffte red — befoec machine production 
tan bigJn ---the vlL&l work of J^dtamea 
must be done. Yc?. drafting: i-9 highly impcirtJip.t in A^iiiitEun, Automotive, nicst?]. Elipctrieal. M^hnnk^i L, rijL»tic». 
Structural nnrf many other induaCriee. If you want to JiuiLlify in one of Eheae interest insi Jind pro Pi table fields, or if you are 
ali'cndy In.-yH:-:! i el iitio uf t Vital and want to lit y«Ul‘fl£ll for Sl belttlr-payi tltf pwitluil umJ Ctifttlnu* ctimbicLt, Amirtlcufl 
School oilers you your chance. 



DRAFTING ONE OF MANY OPPORTUNITIES 



LEARN AS YOU EARN 



During more than »10 years. we have helped thousands o-f men and women 

ti i ITujl I L j^il 1 their n m ti LI ic^ci h- and. attain irli-portant iilm! thhci:^ in industry, 

husim-as nn.d the rrof ration a, You ^ - hri hnre not crim]'lctcd high school 
or have missed ooJLege trailing, and who canunt auare time to &* u-wuy 
to Bchonl, ran Ket eduralron that fita you for better tluaga. You can learn In spAre time, m your uu-ti Llhiirc, iind YOU 
CAN CONTINUE YOUR EARNINGS, Urmumli^r thut U*p executive* and department heads encourage home Instruct Ion 
is n H keep Jin gyp an thuSL; who are determined to forge ahead and prove it hy study, Never waa there greater neetl for 
trained men and women at liberal ptiy, and employ era gladly uwnrd promutiuns U> thc4« who wm them by IcarDine. 



U r a cfny to fl ti.d. out about the training (.hat wilt bring 
VuLir Li-pi port unity. Tu get di-tuLLn jlikE outline oi Study r 
with foisirn-ies nf su uchers hftvp enjoyed, write 
us or send the coupon. Complete information coat; 
nothing, incur? no obligation. Let this great school, a pioneer 3a home ninety education. e\pLafn Lhe siac-thcul^ that can 
hrjnss jiueet-.niA to you. Send today. The sooner ys m tnke thi^ Hd£i P the sooher you eau start yp the ro-ad to fulfillment 
of your am bit ion y and, at the BJiitie time, be better equipped to do bigger things in America's drive to Victory, 



GET FACTS FREE -NO OBLIGATION 



Employers Welcome Application* 
From American School Advanced 
Students and Graduates 

Whenever and wherever trained work* 
era are needed* employers welcome 
applications from American School 
advanced students and graduates. Our 
employment placement service will help 
you to locate pood openings. There is no 
eactva charge for this help. Write NOW 
for outline of home training courses 
that have done so much for so many. 
Chock the coupon to indicate jj reference 
of subjects. Mail it AT ONCE, 



AMERICAN SCHOOL 



Dept. 0-1 41- Dreiiel at Skill Stmt, C-hic-igo 




i 



CHECK, CLIP AND MAIL COUPON NOW 



AMERICAN SCHOOL, Dspt. G44S, Drajccl at BHlti, Chicago 

ITW^jiH fltiw sent! TULE fi od ptwlittld, bulletin ,'md detail 

01 The S^hJiNiEis Hap'krd. 

r.Mf Conditioning. □Accfnantlnii and □Drafting und FVsIftn 

□Refrigeration C,P,A, M*n Jiflfl Wom« 

□Are1klt*ctura DOS*t Accounting CJlndiO 

tl ihiiiihJ of tactical HHi^H iSetml 

p ,iTT>M n d Booktapln ft DPIb it lL-s 

h ** HFf Irate Secretary pshtetoulldlflg 

L fl, iS t r J,a □tel Enitlciftrjnfl. LI Afcclianicj I Knfi. 

OSumfyind SlTujvj- TShuu Management 

□ Av nHonpru.ftl n i( ftr.phlc.rBr.nlnit rToiif MublhA 

L! Aviation CnflJnEL-FlnA Qiihcct Metal CBtlli, Fo.tiHlIUltl, 

□ l!uiJn,c?i FnttDm 1 1 raff Lnft □MnrhJne .Shop 

hUn^n^dt □EEnL-Cricul t nftlnctrlnft OpcroHoriM 

Narnv-, OtfvjiftHgn. . ......... 

Ada.'tu 4 .a . . 4-fff 

C«y - . i WiTH 
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Ilifv LTHiUra Aeiiyvu thMUhf eutt mnl un yfcc . . .hif |hp -i.-ji 
tlFfrr pp;rctanJUM...f0- im lf,d fc. ttf.ru b£u KKUW kiirnfi 
Jn’irimrr.i. Arc,? mi m.tt ikDiI^ ria i- - r -..| Rr .j EW -i .inCrx 
l 1 A.- Tram|Mil L-=mjni, kirlLr^c, ■ j-.i H |r ErUrtlh. 

i e n-.n...r..-i-. m | , ,, ill an nJJiif- In it rihiiuii 

■ and bwhnL-u,™. 



i .... 



Ini- rump.-.: 



r j_ 



.XJ 



ht HIM Enplr.np-il Ini backs tluiic-d tj a ex n 
u.Ldpr.-ji 1I .fm-piMir wr-jif (jflllll. BUihlrnancm, cvirrtuul, k 
lul&LkUnn oT iA» a*r.y mri-siE I|.J lUHrtili. TT,» i--h, 

|.H-_ n I «. = I : LHinp CXB he tr, 11 iirh w Ins, briinhlr 

. ! WHIP- Ami-rvi ■ i I.-, I rf aii.-..;i jn.frLrvnmiL*. EVpl M >1. 

■ larrar.ij ILu= {Urcrtilp i.ui'jiiik 



Get into the BAKING BUSINESS 



Bikm OHIO ifiHxl niHTwy! bra 5 th In'IuatfT In w ii.fi • 

WfiinJ ni*;iT.-»:im,-x’-nNnf. ,N- \v hflEn-e Blu.Jy Rnkina Con 
qualifier yog. f i -inn - i-m “rhi>ul T-lueiilinTiauiTV'M i.i iff ti>i 
*ieiU! [F ml a, wrEtflfor I'FtKR J I I 'OK* ^OwMrtelliyi* flVL i l „ . , 

Hat ion ai aatein^j in -si. tjl Dr 131 ^ • ■ Pept. ] ■ Ch Unpin * 

B'KLYN $**OR T CGUrSFS, £- w WeetfS-QuaEiry yqq 

far CFHcntlal jabs in uaf LfEujea. Full ahup 
naciit. ASS industries pee-ciifii±ieerLnft t electricaL, 
mechanical, machinery , flif CfaPt. Ufiracelltd La- 
itfuLtian, Dormitcrie*. Write far Catalc^^pgeify 
ini trade. 1123 Radford Urooklyn. Hew YOffc CHs. 



YM c A 
TRADE 
SCHOOL 



FOREMEN, SUPERINTENDENTS 
PRODUCTION MEN 

INDUSTRIAL MANAGEMENT 

MUEIonq of Idea Insuring 1 into nr^f or Expanded factnrl^ 
require^ thousand a mote praducLion c ikh^ y ten an pervisc 
IlieiiL. Thai spelli real opportunity far you ff you QM1 
nmtailoua. You an step up to si better jbO. Yaur jirrncnt 
experience Jind ability may Iteed only n tuSIrr kttOwledpc 
Ol praductinn and mnm.sf mr-Jit principJei and ourtliOM. 
LjiSRJk t mini nr i a I miuiiridl JifitMtjgemrTrl Mrj]] be-lp you 
nreaUy. It 1* \ jiiercfttins-i crmiienaeit. prft-qtlcel — -[dunned 
lor Flttn like y-nn. You cub Htkidyi t in yaur ipqre time, at 
baanE — 6JLd 3T moderate cgm. ff yoj wu.nt to Ret nlbend. 
uslc For gilMFrO boukJut on [cdiLKEii^l Man^gCirciat 

■ It fivea full detail?- Uiia ud. ar wnte today. 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

Dapt. 1M-IF, CHICAGO 



Get into the meet btuliM.Hu, t'rvppjr a.T HOME far 
L". :i:i-i 1 ■■■ ■ ■ l'\\ . r -. C« I- 1 . ■■■ r.i r "ii.i'lny" 

tiLunt. riinijr-,1 -mI:- uf hi|t.ii.'I 1 1ti.lLj. - Ci.r W ■' L t’iilLter'p 
rn.irki-l nLlUll^h i-H nr i-Ii.it i-[ yn>.ir ciw-ii, N . n^llj-L' 1J 
ramfiiib JJu-Mi; -VT u CfT eaunnj luuel ml 23 yr.i.r>: uv 
hi'jer.ncH-. Lnw rD'-t. T^r-F ECflUri,. FLi iL 1»-'-.in Hfnt 
} RJ !C-' . Bee JOT IfeuySr If Iniw I-Uhjr It |H it I rani I f-n? 

l>TiEtil t-J I UK-. Vi rill, fur I H F.K leaMiN lEiiSny. 
Ha l ll.'l Ij^iE Icju. a HI Ml tor LE NQW[ 

HilTJONeL SCHOOL OF MEAT tuTTlNfi. Inc., Oi.pt, If '3ft, ToIlUu, Ohi^ 



-STATE COLLEGE 

B’ S /ft 2^f &£ r aKf 

DlrtinpiHlld for ECtI: aieal 5^-ymai tcmrw 3 in 
CiHIh L-Icctrial, MnilianiEia!, r:iitTiTiiui] 
■nrrPTiaulietil I'.n^ineerUie; Buauifts JiiboLaif- 
ihiiloii, AewutaiiiiR, rmil Ewncfcarin-I SriemM. Eix^iaf preparutoty iii:psrt- 
NlflHt [or liiO'-e wliih liLrk ti qnirriJ IngL Erhfflri ttdj&:. PIlek- 1 iJLplaiSli rtnsrscs 
1,31 wetksj ]b Rqrreyinti Drafimi^. I^w luitl-DU. livinfl OOkLh. C?oa- 

JEOpoIitajL slqJuiil, Ixidy. SShil Fear. ]OntCJ JilUuoy. Marcll iblii- SeD- 

tcfnlier. Write ft/r niirelW- AH Calleta Are^ ANGOLA, IHPIAHJL ' 









AT home You fftt\ lisirti hy our JniMtern ami 
■ ■hklpi.'iE ■tyr'lem riT Lrinfrurbaii every piifi of 
tlifi Wntrh pairing Trade at hrunr. E"Tfr 
prirtk Vnuntelf r»W ;i Vii'll |JI4T pr^btoll nt 
eb-iPE In JhihImp.^ | L f?OT - j Nipl^llEii: OUT fou™ 
OT ItiHEmctlnn. Cnnd wjilrr? repslrrrfi lire In 
ili-im»iitl n nd Gcoeralh' tMn vity guod 
UbiEMJ-lts- !■ *ir part I nil nm .ipEily Eu Ute 
Wi*-nnniLn Schvcl «■ Watch RrjHlrlno 
Eii E Milan 5t ri M l LWA U Kf £, YY 1 5- 



Know Electricity as Experts 

Know It — and Get an Expert’s Fay! 



Whal EklHNlH your Future? Will! La JuiFe lOfioy? Purely tiftE Eb& man 



who 13 co men tod to eiiihI ftlJil Know your lob iHoroiiuMy^jKrc- 
pura ynUrutdr fur Jntia okead. To do Jual iIuh ilioUHambi oF lueu 
Have U:fOd 



The Croft library of 
Practical Electricity 



No money down " easy payments 



FU1 is J3 J ini.il tha 
uniw f i«r bin ill 



lun i.E^r t#ri And ir ill ■ 

„ ' f u 7. m ' ■■JJ.-mnii.ip r?n AUDro**.!- Wi T . . E 

Inn. Ef TnUidin !n Lr- tap f±r« rwjhk, pi:.-: f~ '■> n. cp- risvi-pniL (bn liK.ini.rk pt fchr n lk 



. nd ytju Eh? pnkJrp aL gl! kin 

r.InniLip pn ftnorcvsl- TA-p e-Li Ui Lh* rlik — thii t 



EiJ Hull mnn|A. Kind. Eln-fr.iiE-.in Ml Vf ..n.| ih Elu hnr.fci TfiT j-fli|«rtl- 



examination coupon 



l MCGRAW-HILL BOOH CO.. 1IQ W. 42nd St_. HtW Y*Mc j 

Nnd ini fur HO diH' AakintaklJun an npn^Tkl ibt Ctutl XJbTkjy *i FrbCtl'nl 
[ FEI^’EfkhT. 7 ruli. 1 1 PP.LiilarL'ir ■ ] -M mid tum «,W k a in d fl p 4 .n-1 ^ -M 
I bPOlkhl-r ustn Lhk prka if fE^W li pild. rf a -1 «qn1cl. I *111 rMini f.T-1 I-.hL| 

J rnupikl. lTi HhLun oro'mpt uhlfrnHHKt “fit* elalHiv and nil In iH |Jo*r-h 



Bucd* A4drw 

f7.tr kml -iLkLd , 

PnalLkm. 



^anisM timiitr. 



AUDELS Carpenters 
and Builders Cuides 

4vol$.^6 



ImMi T'lli bilinsiliM 

f W Li I WnlH*. 3l i i-drrJ. Jl '.1 ■ 
kii^ ii _ itclini F!**l J-iU-s i-r.3 
ki,| U'n-n4“?rl«rs. Thf^o 

Qubjpiiin JE.U Ihi rtl.ru' +nt 
■ riH r..-- 1 1 -r ■ I L j t ynn wi.T.f— 
inrl iilin - arv mrlhadli, il-pi ■ 
hil rluini, iplani, ayiLr-k a.r-4 
hiunEj in vinf c w cibinr.i An 
*■-‘1 1 ET.:UrrkiiT-« Bnmlalta 
apnr^ncki bnd iLuiJrnl. A 

cri:LlrU Hk||y h>lM- Sad 
q . 1 - k Hpdpri- 'rf iijf e^ 4 Jt-lpL-rr 

-kurhcr. C.jrcv-ijLrri 
lA^bcn urn 8 



Inside Trade InfarmeUon Om 



■-nr* l»r ynui-atir. ■Iinplj og 
Jn | .r.?. mkhl Ui FRLE LOU- 
rOM bvJviVy 



Hnw lO uic ihi HUH— lies Lft Gl* fuid act 

iiwi — JI iilv eg build i Jirmur.- — E3ew to ina m 
miiLtFi b*k— HowtC ijsift flii rhoLkUrve — Tlow to am 
rule* and arnl'* — Flair to TT^nkii kikftLb— GMEWfl-i rfu 
eriLbmcilc — £iaJvlag vrmi'jraii^n prubl^mi — 
tiDiALblil n-rriLfilk cif lllaLH^i — JEow LO ErCL filrdiiE* 

• fid Billy— Ifow l-f» Jrn mB liniuikB And rCCLt— Iffn* tO 
cnlirn-hle c»ti — ]E otm eo build, hoa^BB h bum*, ini' 

■[ef. hiji.fiLLli:rr-i, ci-t. — Ho™ eo rcbd end dia-w 
pdbiF— I^Trini ap acHrriftcii y>- 

fSTalc-'-JTii-ir ia use stiEinxs 3 J. 1-1 and L7 an the 

Hf-rL kubbfr ^SlitiF Ln hulliL buldti i-Tui AS A-EIl-IiIm-— 

p.ki lichin— ICow Lo build s1a«TB— Hnw to put an 
Inter ior trim — lln-w 10 Iileia doors— ‘-How io Lath. — ^ 

Lay JSoasi — l! ow lo ptin". 

■ !■■■■■■■■ klkkkk kklliUkllillklHKi ■< kk kk HI ■**« li II ■limilll 

THEQi, AUPtC. A CO., At ff, 23rd St., Haw VOrk Cjtp 

JI-iB nilrf. rkrianit#™ hnrt BuB4«fI GuHth t T#U- da 7 dlJH 1 Er» IfUL Jj D. K. 
1 u ML <<4iiill 1-1 In J iJrt'ffc- Lird f I 1 1 1 ii ii 'll 1 1 y u ■ il tU li 1 1 ■. i d . L'l-xrrkin E “LI rpmp-n |t“rn. 
HD-cl-lumlim i.i. ikk J u m hkil.lihl 



f "> i c ii i-a.1 L-e. . 
EliEPKIirB . . . 



Kuiit 



J-t-ji tamSi-'-. ffrlm n<up Jrr m Fi*p liiink. 'Mlaw |n. 
BAumfe a 4-i and I^bis. *-V-i intalfnillK h||J 

L r I ’ ■« I., nr nll.rrp- 1^ . ~>.i .l i - *. i Irn 1 1 . ilim+ pi.ii#. I .... I ,jj 
I fiT f # J-M._3 m.mk Irfhlicirilll l A rltfcp. ..Ini h p»u, L 

■ niLiJiir Cur ■ hi. dail k Ti | j nt- Llf ica cu$*r~ 

THE TAMCl Vn SCHtl-PL CF PENMANSHIP 
KN1 HiU|k ii n 1 1 1 1 m.i h.KRik i CJi Tr Mi. 



16A 



POPULAR MECHANICS 







How to Make YOUR Body 
Bring You 3 FAME' 






. Instead at SHAME f ! ! n \ ko 



1 KN0W -frhst it means to havo the kind of body that people pity 
Of course, you wouldn't knuw it to look at me tSfNw r but I was 
once a skinny weuklinjT whu weighed only fiT ttis r | | was ashamed 
tu atrip f«r sport* or undress f<>t- n nwim. I waa such a >n?ur 
Specimen bf |>hysifnl development that i wa| fonaEATltly eelf- 
co usurious im ii c-mbnrruB^ed. And I f-rtl only HALF-ALTVE. 

l3i:t Inter I discovered the kfctv-X that turned me into “‘The 
World's SLsat PerFEctJy Developed Man,” And now Vd like 
to prove to yuy that tha Ham*; system can make a NKW 
MAN of YOU I 

What Dynamic Tension Will Da 
For You 

1 don't care how old ol’ younj? you are or how 
ashamed of yuur present physical eondJtinn you 
may hr. If you can simply rni^e yuur arm find 
ilex it l can add SOLI]) MUSCLE to your tricep* 

_yes r on eateh arm— in double-ouick time I Only 
lo minute n day — right in your own hnme— fa 
a]] the time I ask of yuu I And there'H no 
eoat if I fall. 



1 ran Uruadni you r HLuytdem, 
■^i rc-iaif t Il^ti your back, develop your 
frhnlc mufttuiar Ayaunn INBII 1 K and 
OUTflII>E! J can add Snal-inn io your 
f'lHLML fitve y *| 3 . L Vlfi^fclhL' urlp. 
ntafie tliuM! Epuh ni your* lithe and 
powerful. I can :-.]i mi< new hirn-nKih 
inw- your H»rd biirktm-nr, eierclw 
thi*«e inner organH, iMilp you rrnin 
your body mil of pmb \-| hot anil 
Sfr:!-PKNW|£i"[ rlcatlty (ban you WfKii'l 
fwl IbWr'rc QY-m "MEiindliiL r room” 

eft far wesftiifeK n,no rhai Ijlt V t«*- 
lEUffl | per. truMWEch with Vihik 

e li iinve y i hi r vrbriEe frutne "men 9 
iLft'i] in 4 l I il ■■■_■ ilctt, beautiful unit 
of miiflL’Ees! 

Only 15 Minutes 
A Day 

'“ITS,"' '-aniK' or ^maybes.' 11 
JUflt U:lt Uif whore yau wuiu Sirmrl- 
™>me iwjwerfu! mimu-Lm. A re yi>u hfti 
and Hubtiy ? E>r flklliny and navfky? 
AW yi>[ I Hh.-.Tl-^lirMrd. n..-ule«7 lh, 
you hold back nr>d luL Other* walk 
ftfT With Llw preELL^i Klrh. l*Mt 
JobM t eli’.. 1 Then 'L-rim rnr detain 
Aheut "Jfymmlc TtxviVm" and l£(iTat 

now E i'JUi tiSikn you ;l Ili'ji LIIlv-. poii- 

fidetil, irinrerrul IJCbAIAN. 

la rin epllieiy 



LltAL iiiMJiniJ Only 1 m niljiijir-^ 
pr yenu- irpure Him- dally I- s-nuTiijJL 
[IK kIkkw ahiiLTlnu reHUll-'o— ILPICI Ii'.m 

actually fiin Tititfau' ' 

PU<t: tltr work. 

TtHitSnr" TllSi'e [hr 
tlnl:fir,! The hlHiEica'I uiLlorAl niStTkOi] 
tb.lE I luy«rr deirefoped to Clirtupr my 
hiMly Jtopi ihf urrawny, aklrmy-choi- 
ei| ^ruftlljur E WSJ, a I 17 10 Oty [irrn- 
ens Hiiper-msn physio utl ThouHninlP 
□f other Jflltoifs are hefOEnSns irmr- 

yctOUfl "I h> hI il 1 BptCLEnr-jfcM-— my Vi ;Ly . 

t Rtve you ho niLiiuoN or ciontrHtttorjB 
in Jhm>| wSib. When ymt have Lmmrfl 
to develcdJ your BEreriKEh thrau^h 

"rZVJtWltt ri-rtiira, - ' yon pilii Iru-lrilL 
lil i l r 1 1 n r : 1 1 mutk’h^ma k.GM. Vuii 

dimply utllbp Lkr IKMIMAXT muarlfr- 
(MKwnr in your own body— Ttarrh it 
IrjrriNtfy. ujut multiply lutih reft!. >i>liil 
1-1 1 K MUSCLE. 

^[y taeEJiod— "/iBfflflffllf TVfirtor 
— -win Him the trfcck ror you. So 
theory — frvr.t y e\OKlik- in pra^Lcal 

And, injin. wk CtsSyl Hi>oki£|i only EP 

minute* n day in your awn home 
I'Ytnn I In 1 vrry nturE y tin'll Ntsiiit 
my method id ■ ifunwic Tfrutfp Jt" 

iLLribciM* imnWTMClObRly every jolunl^ 

nt Ihe rlay— wwlkliur, bemflpiK over, 
Mr— rn HUILD -Vl L.iftf’IiE ilcih 
VITALITY, 



FREE BOOK 



J EVEft LAST PNC HEALTH 
AND &THINGTH" 

]n U 1 is Ik la you In straight- frnm-tlie-ahaij]- 
d.4r lanFUiuKe. Pn-ukcd wIeIi lo^plruiL-Linal piu- 

[iir^w myse-Lf nriri pupils tall-owz; who hf-- 

■cjno^ NEW MEN Ln :hm i il^iIi, qny v-'mj'i LpL 
me bJiow ynu wluit I h^tp *. ,r 1 THEM da. 
ivluit I run el« Tnr YOU! Fnr il rejil Ihrll]. KLeild r>r Ibr* 
hunt 1 flHj.jr, AT ONCE. CHARLES ATJ.AS, [JppL. s]' 
lift En nl SlrteE. Nrvf York:, N. V. 
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Balder oT I Ilk. 
■ ■ T 3l # W h> r 1 ii ’ i- 
llaiL IkTflctly 
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ACCOUNTANCY 

One ef America's best paying professions 



These Are 

OPPORTUNITY DAYS 

for the Trained ACCOUNTANT! 

T 17 TTJI wftt. state frelMal kgbslatfcm requiring 
1 * mure SuSdUJtLic accounting from bu.'unessis than 
ever befute. the succraful accountant La car- 

lainly ei mart Id be envied' Much m demand, mambsr 
of "Amcriyi's beat-paid prvfes&itirtp' ' am important 
figure in alTaira, he ia one of the must inftUtfuUal and 
titttss&ry individuals in the whole bUHneSs settle! 

Hia Ls a profession YOU may be conaideiiilg iit ibis 
moment. If eo. don't tail also to consider trii icji]]y 
how. when, and from whom you will secure ytruf 
HiRhcr Accountancy training. Consider particularly 
Ln^killoE. record ut rnufo than 5 QC.Q 0 O Accountancy- 
trained men and women during the past thirty-four 
y&*rx .-a record untfliTpafiaefL by any pLhur ccJura- 
licm^l itKLsiwtsun. 

Remember* (w, how num*™** are tin; available 
accountancy schools and coot^wi in lt»* country. Yet, 
despite this fact, Bpfnvxtmatrff*nt-t*iU& of alSC.P.A Ss 
have been student members of LaSalle, 

As to the IraimnK itself. you will find it absolutely 
completes from Practical Accounting through to Ac- 
count Lcije Systems, ^nrl Income: Tax 1 -^occdtire,, includ- 
ing C. F. A. Catching that qunllfte& you thoroughly. 

Spare-lime study <fnes H allt No interference with 
your present work Jlnd & Cartful analysis of thousands 
of student hislurics reveals that some have realized, in 
iiKTNwd biter earnings, as high as 550 returns On 
every hour d^vot^d. Lo such study. 

Ff you arc actually in eaint: fit — arc ■willing to work 
devotedly fur yc^ur" fulum: success, look mto this 
*uhjt?cL carefully, thoughtfully* and From every angl^. 
Full information and a ■iB-pa^e turkey of this op- 
portynity fU*ld radii be sent you tin request. 

Sijpr and mdil coition far Complete detail 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

Dept, l&i-HR Chicago r 

fciiwilv tell me iriarc about. the wiiX 
LT-j:-|H-it LiiNitji^H in AcvourtE.ii iff and hov. 

trafeilut can iKip meiTwth(M 3 i. ' ^ 

Alu Knd ihl — few — voniruMiklm i ■ f't 

^AeaptMcy, tk Tkb 1 U 

/ fljf 1 

□ Higtier Accountancy 

Other lo£a!li; OpfrortHiJ irfa: 

1 1 IPGfallftaieatai iU Otii df the holds 
indicated t*-loLV, check .mdm;ulju>itf. 

EBLisJncHJ MflciB^irment □ Expert: nudklccrc-pl n.g, 

□ Modern §Hl^flmrir»ahlp nC.P. A. Cunch 4 ng 

L'I.hw - Ileft mf of LL. ,B. OTrnffic; ManaAcmeJ^t 

□Commercial Law DSunvtjuy 

Ns w* _ . _ * ^ - __ , 

Ptesf+tl 

Address .. . .. . ... ... ... . . .... 




IlfArthhi-U i ii i ltl-:-.c j j'l^r McupoMon Tc-r 

w-lMJlC- OP JiBTX llTFi* In rcniiitrif. viJlutfm 

dp city suburb*. Open Co tbc youni: mkE 

ralil. W im d 1 1 r J | ■ -i> i 1 1 -i - 1 . 1 - l- i:-l Juw ■■*■ .i£'.-i-i 

•j I|.-f-nn ili f-mpLDJ^FTl-PlV. ’UriCOniUNilal 5a-- 
ikic, wslIl m JNM.Uny thi'li’.Prif -otf your 

ciwil, 1 li-L| j y-rnur fidTcmiaiviiL — -ncid yOUP> 

xdifi 

PftOVCD METHOD? BSUNC 

success rnoM start 

Amhilloufl I hi OIL nnj Wfim-pn riiilrkLy 
trill ru'd lur Rtlnrro^ Imlll llu HUFl. plLT 
r^mOUH FEiipi L‘ fe-twi.1v R.VHtJ-in LrrtftitHLTJ l?y 
lllirtV l4BliillL r ALTlrUlLUTnJ IChit-i.H; 
IfPLpdPoJ by ikAEluiu]]y Iknown i‘--i!ltry 
L’ v -TK-rt t r.irmi-T Jni-nlnr l'cmliryni*i1 O- S. 
Prot of AijTic^iJluLrp. e-'ii TolTmii HIT 
••. d'.1f. . cuy ni iMHnpLcljc In etiTF 

>J^I*|I. llWHH vp|uil,|r HurrF.-ji wrtil* 

nHL'rJ l*y Lrad-pm. tiow ilit'y avoia Loph^. 

LIii-w Lhi jiLurL III nniult Vtity. hfako iMifii- 
r.™ £njw rr.Mli hhIh- nF I -.vilI I r^- . 
pnd PiiLiv Cltlph. 9 *. 3SI IF. t-wr Inm-Mliu: 

■ I | .viLim ill. Op jhTifjMJf- i\>t j. ^ood Job In 
biPfrt- iHiUlliV | iLiuil i yAtAblfi-liWl Th-JITL/ 
tv-p-nly v+'flrw-ii mulllturHr of imirjlw"l»" 

AI|EUl 1 III 1 ' iUfTH-ili Of iTIir ESlTLC-[«lCd 
niH*>LbnclR r 

Wo Slav* T^ren-urr*! a 1>I-c- □3■■^fI|y^ , i--«ik 
"How To ItklM PEiutEfy for Profit," 
rhtwrli hllJ OF pining aifcakli-.il isciulla-y 
f.i-iLK. Vtc offur tu nc:nd It Frw to *m- 
i>nc- ci i c 1 l l- 1 1 In N - h ar 1 1 L ii : r iJlo coLPfidlid 
ii iimih-v ■ iit:i k-:n|i i>|!]inrli:r.ll i ii-'> bn I'lIuH t-j-‘ 

HnLxtnK. ar you nrr? "aL sun" on jtolh - 
fuiuro. H-ibil fur Lhad J-'i ol- Hook ioJay. 
AddFHC-ftlJ The- PrE-b-iUc-rtl. 

NATIONAL POULTRY INSTITUTE 



FREE BOOK 

TELLS HOW 

A muktltuiip mt ekhjI - 
ltf-in.iA*ti 1 -fepgr *mi 
F mi uj | j rr maklnij 
iiwini'Y Ld Lhin mUE 
aiimtTHlBB ihil pElltSl- 
:i?i 3 m i:i-i-ii nw.1 1 mb, 
Wlii'Hipj >4i Li Inal# «ber 
Srpl irhlrkrlM ** IVit— 
ii li. l hi-F a. 'in hflir- ten 
I i-n t or ttwi hniiifrodi 
yihj stiiulil rend Liiii 
I' Kill-; UCHJtt. P'a 
jxiiiEs r* Lhr Atklnit. 



DhhPI. BD- 



AdiMI ClAkr, =M_ Y. 




New York “Jig 
Eleotrical 

Ask for from illustrated fi.ilkjfcA'fcl 

booklet isnitfoi 

44 Weal 17lh St-, N. Y. C. 
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YOU CAN SUCCEED IN AVIATION 
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jmJDt' AT HOME and -.am ;n lhr Afthi 

Jc-r TuLuic irE-uriLy by brEOiiiiin|- -Ii “ r M il 
fom*d i-fcjrfrt in ika Re>M-&J dircmfl ea-itwIi 

Tion fend min-rf|Fn*T^ 

F'uil infomftKIQn v*d C«tl oJ T^r prai-linml, yp- 
1 -s-rhr- minuLc Ky-hfi I -Inm? .frndy I I'lii^-Vt — k ll 
tc- K«v| >-.-; u. -withnut c-.-.licahinn. > 1 riI ihn b-J 
rw« and tesin >Tmrip«T i-.iiir «i;ilHt, 

KTAN AlMOhrAUIlCAL INSTITUTE 

ifil LnAnr^FwU iiU#«u i^kf 



ENGINEERING, bmaclcaninur, ilvJ-. 
nilDii and wcill re rtidle. Bttv lelug. 
Iji nl J Iil uml t-iutisb l^lf^jciftiy luLi^ib 
l-lLonHiBlily. 4 ^ w ri’-kfl' inif lJii'Pflv 

Ijig r C hubb enulTstent to three >■ curs' culteea ruJJo w^rt. tJelitMiL 
feii _i3>l Inti4f il IsJ-a. All eiiHEiiHtd Inw.. C'a1:&Ii~>k Irec 

The Podge Institute, Dept. D, Valparaiso T Intf, 



RADIO 



CAREER 

Slart How. Loam OJI PaEtiUps at 
Ham. by Hen Iity Smart Sysitm 



Prevlc?i,L^.art teaitting or talent NOT necc^- 



ftary. This StURfl System is radically new 
and simple. It will IcE ALLY TEACH 
PORTRAIT PAINTING. Cast is «uu*u- 
ally low, Write For free booklet ppw/ 

STUART STUGIOS, Room 613 
121 Monument Circle, Indiunnpslis,. pndlanq 
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POPULAR MECHANICS 






DEADLY WEAPONS 



Just as deadly — just as victory- vital — as planes, guns 
and tanks — are the draftsman’s tools / 

Without those tools — in trainee/ hands — we’d pro- 
duce no new planes, guns, ships, tanks, buildings! 

Leam — right now 7 — to fight with those tools— as a 
trained draftsman 1 

Mail this coupon, and learn how a low-cost I. C. S. 
Course in Drafting, studied in your spare time, can make 
you a better fighter on today's industrial battlefield — 
ready for a bigger, better paying job in the victory- world 
of tomorrow t 



PS 



* Even though 
you expect to go 
into the Armed 
Forces t hear in 
mind that trained 
draftsmen get 
higher rating s 
and higher pay! 








BOX 5452-J, SCRANTON, PENN A, 

Without cosf or obligation, pt-ea^e send me booklet and full particulars about 
the course before which l hgve marked X: 

Technical and industrial courses 

□ CoblTM-tin* n-utl ti-iLihtiJiK □ MaDflBeoi?DL itf 

LI t?oc.uiJi MaitiiJiCHiiLui |j iingHut* 

J. Ai.rpl.Mi* I^afcLn* □ I'HweL t-iirnw G Mcebnnjcrd [PraTting 

L Ar«liii«scosftJ DfcaJuoc LI ItaiTiins CJ M nehajiir*L ]v:i£ijie*ji.nj 

□ Anr-hplvctijn? □ ElwtripvJ Rii* i^iwrijip 

G Auta- Eufi n.a TuEm-uii U RlaccriciiD 

□ Auta T«fandcisui □ Lice trie J-ightioir 

Lj □ Aviation bdemtsiuilo □ rjKurJlrein.nn, LJ llcaLhi# 



D Air Brake 
LI Air CXiCidLUE-ibildic 



□ niutprinl Rakdinf 

□ IIiKlvrcimkiiig: 

□ liriifjd- t-Jr^LiLf-nii iijr 

□ Cheimplnr □ C&&] Alin inf 

□ Civil Eogtn»nb£ 

□ Uuiurruto hicigiuuurtoc 

□ Accounting □ Adve-rtuuofi 

□ Hixikk +H1CII31E 

□ BUHDQU CbrKApaDlthBH 

□ Ulihum .M pui;lki> n-iHnt- 

□ CarLuomnB U Civil Ekrrle* 



□ Min.* f\- re- in an 
U iftatjii-u. U raNemru:i.Liac 

□ F'l Ju-Licm □ rininbinjE 

EJ I'ybho Wwrfes E b^dwHh t 



□ lltAt. T're.LL :i':r: I-.IL uf MuCuift [J Pulp llIji! J'lijiCf 



□ IIsjcHwny Shfim 

□ IEulhc ri-UiiiLnj 

□ ]r,iLiUjtxiid| MfttalEui 

G LoeoraocLra Eiitim 

□ □ i udfMjL ror 



B ^andtarv Edgi nee-ring 
SSirrL Mel id Wurl 
□ Si lip 3 □fxH 1 : i«jr 
LI Sluphmug □ Hh«> | 
O H|*iun hLwtiric D 
□ til-cun Fjicmg 

B ^I m-Tinnl D-rhftlni 
f 1 ~ ’ 



Prartice 

Bnuu lLii* ine* 



HJ rucbiif-nJ lii'KiTiec-rinc 

□ Purveying idiI j-lujiji.nff 

□ 'tVh-if rn iis’ij. 1 □ Tff kpIlOE 

□ TracUe Denigutisj 



□ Twlftink-hiF □ Tool 

□ WcJJLne. C*B *Ejd JvIr-rLcju 



D ColltEV- Fttiptuntaiy 

Q L>.imirmrrinJ 

□ l.'iJiJiJi-jf-ruL al IHntttiLLLkf 



□ Arc-oimtlm 



□ It&dki. C-encral 
[J L[:'l-.I mj t']fH-M.riQT 
FI ILiulin iiemeLojf 

□ JL EL !~h ■ i : t L-: i a i IKutmiEini* _ 

0 R. It. SiguLtnnik C ] tclrigeiHl.ioa □ II'uuCcel jMujj uSJH/f lltulg 

BUSINESS COURSES 
O FinL Year CoUnga 
D Forensiuwlijp □ Fn?jic*j 

□ ( hj^h* biiffli.Hh 



□ Rftilwjky Frail*! Clerk 



J Cl I'. A U-LM-- Lin L I J 1 



G Urr+rrii ikiji* 

□ Fooda mnd Cookery 



□ R.fiii ticbocil 
G vruEMi^ne Men at Work 
HOME ECONOMICS COURSES 

P lliimr Elirw-'nH-bFQg 

ibaJ DTMij.liklu, ntvil- li»54FnlFi* 



D ;-ri L^liniJ.I 



U -I-UJUkU. 



D SIukvcutI bdH Pifn Leice-njkg 

0t - " 



| T raffic Maftugiirii*n, r. 



□ Tm Hrwm. rh'I Cnr-nt^i-in 

-MlLILiK-TlCII Llt, 



$ at.'k!,,, 



- j! 

,. 1H | FVrMnrf Ffijiif inn 

fnJiotfLflu fCfWffhJt ten tf U fillrfflffNrflaE r6ftsapimdrnfv StkQQia CcKudten, LimiUd r 

firilinil r e -j i ■ J-: m-Ti trtuf n yprru i<t I. C. B, m 71 t-J it,-\?rv .'y, i.e-ndc-.u, It'. C?. 2 r j.wf, Tu'iol! 
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Do you want 



. to go to College? 

. or to enter a Profession? 

tt*ii£npiptHFWi AViin?, ^nJtrffy. 

TiQChirti', Social Wart:. OxUapwh \t, Itftl taler rn-JJiiTr. 
OP*PWM&U. Ifnd-baf m-ihtf , C'ftlrEfjwdy. Lai?, Mc&Utnc^tK . ) 

. . or get an Office Position? 



LOTiokl. EqulvfclBnt In ratfflgnL school WWk — [>J-epalTfi jnn rnr 

hiifll nosi 



oftllcge. pre-prafesfilAbaL examLrutknrrL 1 1 .: ilrnrsa, induaLry. 
6tMii3iJTd; l^ictij fpmtmcd.. ]'M pi ijLilil UrfttlL iuC K.S„ ■DfrJtcU 
alY-uailJr COnLf'L&CtHl Single mLhjcrtJi :i l^onr tUltEOfi , cony 

“ ' Tierfnftn h^lMwtCT- 



, ChbCflfio. -GUI. 1H97 — r-nrlmrwrl t?F CHllI roT- 

I tort, FUiWi yalLr high ucLidoL odvcatloD NOW. Writ* TODAY I 



Hiah School Course 

at Home 1 






J flitttrltan ftfogj. Dtp!. HI *5, Drcid Art al GSlh Si,, Chicago, III. 

I! f li'uLli.'uti'JL: Se-ad mr FREE I n fortune. In- n rcif^rlnp! nftfntal tiiLru 

■ tii^r Ln B-ubiJccLu cbetkctl below, No cbilgiULDD on my uart. 

_ r_ll U All Schcral Cduiic 
_ DA cc* ■ tin H n ft rtnil AuJIfM 
I UAft-n In i!li u in and H-uJIdinti 

■ rAuEucRioth? Lciiltn cirri tii|. 

■ GliuilflEii Manaicmeot 
- DA * in tlu n 

■ □1'lwK *tf*l Unftlrt-c^rilEiO 

■ PI Ham:. and Gm Itcfrl fte/utEun 
tf DAIr 1^-JFidlflprLina 



QDIeic- 1 E n-4 iji ect.I n H 
□DfiTrlnlt und Ihnlftiv 
for men Ac women 

□ hafliica 

□ I'rivuEe .Ser re-tarv 
r'Me-L'hanlL'ul Lnfilii.cc 

□ R fldrfn 

P:Sn icn m u n a hi p 



Lnfl 



j Sh Lj^Ipu I I.lI In A 



I IVentur . 

E A idrfjj _ 




E 

for an ESSENTIAL 
WAR INDUSTRY 



Aint'-F-ica.':! ‘■'UliicprLnt Tor Victory' 1 ' 1 fe-vi]lUl‘?H th* Krc-fltent army 
H.<f taul dc-ii antra, de.'Lfoi cnjiJiioo.r* r hLl- ^stills fond 

draftamc a in hihlury. Mi>h Ln these hi^r bey hnamuEiA sire BH-aeh- 
IiliI hi ]3rm I inline iSk 1 tOOl-H Inf lhw (fsupij EvrC«* ULl llie all ltd 
n.ilL'inii. h'lni'ii [i r'lhiL'.i'" 1 Li jti will hi.- eI ii. 1 1 ill il hi 1 fl 4 !_l, Kn-cSi munith'ii 
liruri'd vriLI e hL^her niut higher. Tlili in im all-out war of [iro- 
durLiiura. It’ a the vpprj-rl inilly of n lifcrLime tu eater a akillrii 
prftfnauloa whoro paynbock* HP* rfiftChiVIS up io Sinfl,fl(k morn 
weekly fur conipt-if-r / \y Lrnlaeri m rn. [Hdo laitltutfi nf Teeh- 

iinh«iZy li'snie inHlructian enables jnu Lcr obtain thoreuprli miir.inK 
that chilli li|j you ^rirnlPfr Ilk Ihr Jshui LeaL pusulbLe lln^. M*ny 

B-cinienl:. II nd jrjhR loaji 1’iefHhre c un: plril ns 1 civ.itai-. All Lafttnie- 
liijn peered, to war-time need:. No LiHeleo-H ihe- . relic ilL nliidii H. 
No □UldfUed inn-trurlkhika. .Sireeinl iniliLnry mid naval drailiap 
im.lnuet1ni1 Ql*ni ava||i^|^ r iV^n-nnl Att^nUoil u-Ln - 

dent under direeilnn a t u farmer Nnv.il Aij.i I n i il iLihil imKi-hnkty 
inalnjclor wham iihi:ity in !■ i h fii,'ld "kafl been PDeognia.iM| by 
tbe U. tkivvTmnenl . 



IMMEDIATE ACT EON IS U ROE NT 

P 1 'inl Indjy for K]?EE: B-neli ilLocrl l»l or riu/ rejtiplM.ii n>iLr.n> Ln T-aoL 

Ik-hljrih. PeHlKHi Linukneerlll U, l?rn! Un^, #Li-. Suni :in jii.k.1 tuhH 

raini.'- and Jiu r c. i>ut t’rin- phH.h win npi«n vmr eyes to u faLurc 
La fint af ilie mtivi hiijnkliy L- K 7 >:i ii.-i m i ii.|-.|-l 1 rlf^ In AmeiSoa. 



OHIO INSTITUTE OF TECHNOLOGY 



SOX 66 , 



_ jo/ ! 

O'UBPpn E n p i Pffi-rFiij aind Tael n-uiion 

GREENVILLE, OHIO 



Handy Order List 
Cheek and main 


Little libraru of 


mum 


WOi 


mm 



Mptc nt nififij.lnffh' low coil ia the praotlc-al tu?Lp and. Intonniition 
J C"l linve uLwaya wanted^ A I L LuukLela in non^teebniea] IjinjiuaKU 
wltli pliuluA. end diagram.! Li> sliuw every detail. Only aJmihle 
ta<ilii nr!i:cUd in make and enjoy many Lblnjpi y-nu m ijf 111 nMt 
■iLherwJ^v lilforcL 

MAKE SELECTION NOW # POSTPAID TO YOUR HOME 

5 for $1 .00 12 for $2.00 25c Each 



WORKSHOP EQUIPMENT 

Pcwpf-Drl'VMi 

PrilL Fr*nn, Orimli^P— T*, 

Srfjiilrr* — to. 

Wood — Wlc-U I .Turning Lathb-i — HI, 
Filing kflichlaHj n»?kup r Cutcifl 

Whrol, a+i*!ptr— Gi. 

Lathi T lhLjIb Yey Can Mi he- 10 J, 
Wcrktienehci— Teal Cablnrts -*7, 
Spray Paintinq- 

F«-gip Pitlirn -pj |i, 

SHARPENING — 

USING TOOLS 

TmI ind Saw Skarpbning — Ji. 
Uaing & Sharpenina brIILb & 
w»d pit»— no. 

Hueetkilu I LV-JC J Turning— ^2. 

New to ftoj d ftla-ri-fint-i— 71. 
m+%n] Tnrelng Lithr RinUa— 5V. 

eipc-r^l ina 41 H rE j I Lath t— 10a, 
Hl-ai Treating & HirULrin!H 102. 
Wnekkrfef) with- &■«»— iOs. 

ELECTRICAL 

M i > w i n [J i n s I ^ firvicing Sleetrlc 

»P 

Huuie Wirinj — B-p. 
LkeetramagfieEH C. >ol^nnidB— ii. 
TraniFofmer ^Dmir udiinrt — ax. 
TTij- aoy ElM;trlrlan>^-4J. 

Sdl U cri n || A. Iniing — 17 , 

AfC A ft pel Ufnlrirri — 

1 rriiuru Flndura — 1J. 

ELECTROPLATING 

vm^tronlaCjn? wltb Oui>ppr r 
C J 1 rofriiuril r Cadmium 

Plating Lealher hL dliiar Hon- 
MtLlllifc gbgrdin-a?. 

NOME IMP RO v EM ENTS 

Hudrirngi Extra Altlc Ftoerna— 3.3. 
Jiltract^ve Aaiemret ftuOi>i±— aa . 
Lowv' Ynur punl Ch 4->]1, 
HanaLna Wjlipapur— tk. 

Cnrieg Lrsky Base mbrtu^-44-. 
‘Fitting Nenie Qamq Roam- SS. 

□,L>i PE- Ln F ixlH r»a— -7*. 

Jntfflor i. Outrinr-r F-ir f pUeri*- JPH . 

GARDENING 

BaiiLyard Oxhdce leg— 3*. 

Lawe ft- Qartif-n Novel tiaa— 73, 

T ri-l I i in, r^rjoldi, Rmcr-L-J j. 
Lawn ft Cirti-rrt Fu rrutu rei — T V . 
Flj.lrgi-n.iine W U I 3. 

Cnncrvla Gird#n Furniturn — a. 

Bird Heufru— 7. 

Farm ft Garden Tnutaca — 3. 

CRAFT WORK— HOBBIES 
Complete how-ts-mflke-if 
JnitrueHcrti. 

Mognxin-r Hailki — 40. 

Clach Cahi'i- ■ SO. 

MaUln-p licvirip TJ^yiF— SJ. 

£ h i I d m n ’ n. P^ir-m PL-rnitum — $1, 

UiHik E.H d ■ — 52. 

Sm.UI Table*— S4. 



SfTHibras Suinij-I — SB-. 

Jiguw»f| NoveLEaet— 5 T. 

O+ska— s». 

8kK Cb-sei — 5 3. 

Oall Maupp ^ Poll Furn-ltijr r— j so, 
2 3 b-helvii Yihi Can Hahn — U. 
Novel kie* Tilrncd an Lalhn — 32. 
i n lay p| cfgxr*— i. 1 VneerrLe[j<— 03 l 

Whi tiling, WgeO. SMp Carving 

— cs. 

JlElJgri Tgya_«g., 

Nigh raying Kitaa— *T r 

W' aa ihi I Ih ft lV [>J'.hrrv^iii'b — 3B . 

Limpi la Waed. Mctal-43. 

Hgm» Wurlr Opportu H I 

Teltaeepei— 30. 

Metal Cralt— ia. 

Small Ldoitii — 3T l 

WflDd P i n i i.h,i nr>— XP , 
fiehi CuTLiny — 4-2, 

BOAT BUILDING 
Build a boar ot homo — ■ 
you can do ft 

14 Ft. Gvtbnaj-i* Funihout-, J. 

1ft Ft. bailing Oinghy — z£. 

31 Ft. Simp— +B. 
ftOh-rj.jriii. Sickle Beat. Small 
Dinghy— B?- 
Small Sail Baafca — *4. 

Twn OuttHiard Rdfiabeuii — ti. 
Buliif Yevr Own -Eance. Hiyai:, 
SarftHard— 30. 

F«*t CiaiF-S Eat Yutit-ai. 

AUTOMOBILES 

Auto KidLx bnd SllferlCUbi — IQ. 
ftulldlog Trallan JT. 

Meter- Drlwe MJUprt Car ft 
Scooter— 34. 

Itae Auto CiactrkaF Trouble! 
—OS. 

PHOTOGRAPHY 
Sbyo Mcncy— make year 
own photo equipment 
-Pheie Enlarger*--!. 

Phelo Milrn ft Oryr»-^3!5- 

Flhgte tlxrft™nm (quipmrnl- gn. 
FicLuH-e * mi j at tin-, Tncfc ft Tab lu 
Top FtiOkagr^pliy-iBI, 

Phfllfl KinLj-gfl. 

FORMULAS 
Simple Ingredients — 
Moke Useful Products 

Cleaning Fdrn^ulia— 1 1 , 

Oirl mvtl C fee m U lab— 1 3 . 

Feed FreUvcli FeF-"iwift»-r^i 5 ,. 

Mi La I Plating ft Colarirg — 2t. 
Rb-SiN#rleg Mirrfira— TO. 

MISCELLANEOUS 

QH.nm.lnal fTap^r i ma nta— Oj. 
fiiH idrrmy — C . 

Leg Call in*, Teufiili Cetlagea 

Magic fer Evtry beuM— 2S, 
Trapping Small A n i nn,i i - jj, 

Trai m ni| YbuH Dag — 33. 
fmalJ rurnJcn- Jft. 



Check tsrtd mail with this, coupon / 



POPULAR MECHANICS PRESS, Dtpl. « 5 , 7 D 0 E. Ontario St. Chicago 



Juju! rliarlc Lhu lkHVkleLH yea w uric. I'mlnlJDijm C.d.I>. 

I'.S.A. miiyi. amr| mail ttiLa n.-jvLTi.Jno’iriL-ii l. It La ynur order I 
When fio*i rvinn tiaad* ye'i beokleta, ray hLm (ha unr* aai 4 fuw 

luataHv. Ah h tnr hig FREft Cfttbleg Bl hfilplu l book*. 



errirr t i .fM - ! 
bLnnfc. 

nmU 



(lr vmfe bfhoL i • i i v i ti • ■ l l wiUi ardee we pay jtxM.Kre. 

■ lampp JTTay Th,' imiM |f Ijm-rmlly wraii|.'fiL 
rUATintH> 

VlLme t + i fc 4. + J L L X , h . . I L . , . ^ t a , f . ■ ■ It ■ 

Al Jl| re ft* r , . + t - * + + Ihi h + - • - - ■ 1 

City Stare , 



S, cuTvenrY er 

: 1 1 L- lIM.'ll'.-] - h-HL'k 
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[L^AMERICA NEEDS 

YOUR IDEAS 



In War and in Peace 

Your country— fn fact the whole civiliicd world- — is in crying need of new ideas 
—these new ideas, YOUR IDEAS, mtnt lead net only to victory in war but to 
prosperity in the peace which will inevitably follow. TIME MARCHES ON — to- 
day's inventions are tomorrow's craftsmanship, and pOSt-war prosperity and re- 
adjustment will demand the creation of thousands of simple things that will 
win recognition — perhaps wealth — tor you* TIME MARCHES ON and you 
march with it — or it passes you by. 



Peace Is Coming 

Factories now converted to War 
Production for the duration are 
already buying new inventions. 
They must lake up NEW IDEAS 
in order to continue in business 
when the war ends. That’s the 
lime when new improved articles 
will he rushed onto the market 
and the lucky patent holders will 
leap the profits, 

|| H||| IS THE TIME TO PATENT 
nUll YOUR INVENTION 

No matter who you are, where you are 
— no matter what your invention is, 
NOW is the time to apply for a patent. 
By delaying you may net only lose 
your rights, but you may miss some 
immediate opportunity of mat- 
ing money. When a house is bund- 
ing down, it’s too Jaie to get lire 
insurance. When a market _ al- 
ready exists for your invention, 
then it may be loo late for you 
to apply for a patent. 



A PATENT NOW MEANS 
POST WAR PROFITS 

Remember that you can sell your pat- 
ent rights now, regardless whether or 
not your invention can bo made and 
marketed for the duration, because 
manufacturers are buying patents to- 

day in on Lit lu huYo im-w uirruiuiLdisu Ob lint 
market rid hood m priority res trie Liouft nrtfo 
mtnvil. J {.I'iinmi ber. loo, n Patient goo 1 for 
17 yr'jsrft. So gi 5 t Mil: I'ACTS In' writing fur our 
free "P&tcat L-uide 1 '. ISn — not sgrryt 



THIS 45-PAGE BOOKLET FREE 



O'.It free ^Pn-Ejc-ru Guide 11 Rivi-s Vuil 
Jill tilt. 1 - iiU>irjn.,iiL>iJi y-oti imi'd >.<j 
Know I Lb 'Jilt- JirDlC-L-ClJ!^ yrjisi- Ip- 

Si- II LlflH. JtositL fitsp jfOsJf FEETlI^ 
fu;iy today. This nt?p tuMfl VuU 
nt>C]iniL r r ye! muy Ik- vigil ich yijyr 

Itoinemtwr In Pile-hili 

o: ;j tlc rd. ACE EON i* I M HOItTAM 1 . 
Ik-l4iy.it : l n he* ruiKlL)-'. Al.iii thi> 

■. ■ '-.j - 1 1 1 in mi 4JiLV«l**|3i? r ar fiiLstc 
Ei i.nt in pi.'nnv postcard NOW to 
CLARENCE A. O'BRIEN A 
HARVEY B. JACOB SON, Ura* 
i^n-r-iirf r-jU'nt A t kn n n £■ y t , 

3 |. A AdJrti. Jluiidln.,-. w«h- 

Irriflvn, 0, C. 



CLARENCE A. OB R I E N 
& HARVEY B. JACOBSON 

Registered Pfttefit Attorney*, Adams Bld£_. Wjs+iinfct on h t>. C. 




CLARENCE A, -am RICH & HARVEY B. JACOBSON 

Hc-El-Elcrc-d Patent Altutiu^i helotu fin 

Unite rl St.itti Patent Olflte 

3L->A Ad-ami Buildlni:. Wa-shlnjitcn. b. C. 

Plfj.-i^r- j.c-nd me y-iiir dS-t b iLct- "Pn^ni Clulita 1hi> I n¥&AlOF -r 
u.-i'l your spcclaLLy pre-poT-:i.i “HB-cord ol invcnLaoii' 1 fuisii 
i-SIKK. J'ki riMjucs-t d-acn not abhff-ntc mo. 

Name . * . 

AlldTCXi; . h k + r 



City. 



J i. . ■ ■ IiJ. . . J Sk.l St.ltC . 

f T'lca&e Wril.r or jiriril 
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WhflrE-l9-Buy.lt I n d p sr 
ef cetnmefdollv nvtiiil- 
oblfl Popkiler Invention; 
appflort on pn<jc 2 9 A 



Requiring no brickwork or floor foun- 
dation, a demountable chimney can be in- 
stalled in sa building after it is completed. 
So simple in construction that two inex- 
perienced persons using common took can 
set it up quickly h the chimney has built-in 
straps for hanging it on, joists or ceiling. 
Thq stack is provided with one-inch insu- 
lation and is made corrosionproof with 
vitreous enamel. Usable with oil* gas or 
coal burners* the chimney, according to the 
manufacturer, produces double the draft 
of a brick chimney of the same height but 
occupies only half as much space. 



Holes Punched in Milk Carton 

Convert It to Salt Shaker Tjry^ 1 



Garden Hose Dolly Holds^NozzIe 
At Constant Sprinkling At® f 

To save time wasted in sprinkling the 
garden, a hose dolly will keep the stream 
trained on any spot desired. Mounted on 
wheels, the lightweight dolly has two 
spring- steel rings, pinched together by a 
lock-ring* which grip the nozzle. 



Waxed conical containers widely used 
by dairies for delivering milk and other 
products can be made into salt shakers by 
punching holes in the removable tops. The 
Containers are also useful as shakers for 
cleaning powder, baking soda, sugar or 
boric acid and are handy for sprinkling 
clothes. For decorative effects the shakers 
may be covered with colored paper. 

{More Papule r Invention* an page 2£A) 
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These Famous COVNE Electrical Books nuke it 

EASY AS AE TO GET AHEAD IN 

ELECTRICITY! 




Coupon Brings You This Great Set -7 DAYS 



EA&N MURE MONEY] Now fc at Inst, it’s EASY, 
PRACTICAL. Electricity at ht'ipc. 

Let. tti ist amp^in^ new set of COYNE ELECTRICAL 
REFERENCE BOOKS help ypu trt prepare fur ft gnud- 
pay clcctrica] job tn a War [ruJuuttY of In the Service, 
You BtLKly \ft KpTiff time when you. have the tim*. First 
you. master tbc EASY JOES, then go ort etep by step to 
Else more difficult jobs, Iteforc you know it you have (he 
"know-how" for making diiLcnlt repaira aaj bahdljTiE 
many Lypca of cloctrieaL e^uipiflenc, 

FOR THE “BEGINNER” OR THE “OLD TIMER" 

Tllfe material is ivri t ten an you 
don't hare to HAdC IhrutlAh 
U lot uf uneEeii ttiooiy. it 
comes Birajflut ta the point — 
si veil you the- EactR in clear. 
SiciLi'lt, ■ ■ n ■ It" r L and ;i blc Lari - 
Eunpce. Tr-lla IlH-nW Li, i hiij]d, G|Xt- 
ate. trouble nhnot. make- rrpaira. 
Kflch m ttjcct is ! yuu 

can locate it in a hu rry. 

Evers- m an who wan* a to know 
OcrtrirLty — every KSrrt rloSon,. 
M.'iintviciailC-L' tnoxi. KadLe nm, 
li i’.rTn."iTi r ji i: i-n mr rh^n ie » = will 
uulLame thin Coyne Reference 
Setr Send coupon now. 



| » WlUOfS 



VOLUME 



tnifliF hooka 

□ rF . 1 VIII 1.1 illH> 

antr (hMurch 
tpyp- 
Mall Coupon 
MOW! 



IS'Bw 

!,ia, ' r h^.Jrs, lti . 



USED BY HUNDREDS 
ON THE JOB 

AEter you have rwd tSi* bwks 
and Completed your training, 
kee pfhcmwnrreKJUkrtn refer 
Lliem In you r dally.’ wcflc. 

RiRhtiw. hundreds of skilled 
fleet rician s make it a h_ib|r td 
tMR their Coyne KLeetfkal Ref- 
•■ii.-Tiii. 1 Se-_ handy on chi: jmh ]t 
can help YOU build n nipiitaikui 
Hit a man who L, kru>w 4 hid Stuff",. 

N-nf only dots this mn.izinn 
M'l include Radio and Tel£- 
Tlibn-rh— it RLVC3 you, fir^r, a 
i uur.dnti un of electrical knowL- 
edge yuu must have ti> under-. 
sLjJid Radio. Yan can't linno 
to ddcchJ in Radio without a 
tborouth k ji u w I e et r e ■> i 

Elec tricky. 



y— 2nmw>ii. 



J'fia'r 



OF ELECTRICAL EXPE- 
RIENCE ARE PACKED 
INTO THESE BIG BOOKS 

Tim material In tin? Coyne 
Fleet it cpI ReEenenee Set du- 
plicates as nearly as in po3- 
Blble In famk form. ihe iprfpi'- 
ticiil lJ l.enin-l*y-Doi njf " 
training gSven Ip ihe famous 
Khiopa of the- Ccrjne Elcc- 
Efical School. 

Tlio Kune Grirert Lrtatruc- 
turs Who have LriniOCd IhuU- 
Hande 01 pntn in pmcUeal 
Elect riciiy have written 
lllti* liiXika, iinrkrmy f H - r - 

1 -l>n.lS BUpCTTTUiDD. Tlisy fol- 
low eKacTb' i in; bum «rlea 
of flltpn. RDina from tin; 
aimp-lcr t& I lie IPO TO :id- 
vflfMKd *t wm nreciurly ,ru 
they w-DaLd Cak v. yuti if yuiL 
vteTu iiebl Iwnt In my*chool. 

The* men knaw Elrc- 
tricity L]irjruUJihl y. They 
k ms... 1 Ib0'.v in LrriL'h it in an 



VOLUME 



Jmauofy 



Tnr Hl> pure you'll gsever uutI wiLli 
tai3:i net, iii'Cv yav pee it ard 
k In jTnir home, 111 -ihl I Want to *?ni.L 
It tn ton VP 7 day FREE TRI^L. 
JUEit fill in mtd mrul 11 Wr tnu|>oji In mo 
mr>AV — in an eTLveln.ih' nr ported 
ix-nny pcwl^il card — and I "II 
rush TlkC DqdIli portage paid. 

Look: llhcm OVft 1 aL VaiLr IduuEC. 
St'G llw- lumdiedfl qi pklUfus, the 
wcfiill-ll Cf ill I urinal inn. Xnte rJiij- 
liaiidsnme I 5iul gyJd iLTiLlruretle 

ti i n i L □ | a i_; — the iurjie, eau j p - Ln-F-oad 
h']w- Then jf, ftfujr kveek ynn 

uctfl't PBTL*e they are ike t^fir i J fLic- 
tiral R]teirical Ik^^ks ym ever saw 
rclardkcM. nE price. Wild lliem buck 
por| yuu woo't nwc me a penny. I'll 
even reffn n d rhf IWi rtey Veil spend 
fur peitaftc tn f e|.j* n Thf bwki. 
I- you £itl p puli bill’d with ilie tiiHik-, 
then nrnd (.^ and S.J a tliurii;]l UnLi] 
the ieW [*rire uE $1^ is paid. 



HUNDREDS of 
PICTURES and 
DIAGRAMS ! 



HUNDREDS of 
SUBJECTS! 



| H. C, LfeWES. Fftii-,., Dept, fl-kl 

■ COVNE I1LFX7TRICAJ. SCHOOL rfWrT*, 

- Sc-. PfiillrtA bE. , Chieogn, 111. ClilffH 
! Send me, pasted, the l?ig J-ti^]uitic 

■ Cuyuc KlectricaL RefuTenre aod in- wTtVu^lf 
I it rue) Loo Encycluptdia. Wirhin 7 days 

1 altur recri vine the beeka, E 'll richer it- 
| turn a liens i>r waul ye>|R i-.h and S-3 a month umll 
| advcTCbed price □£ £12.00 Jn pah|. 

I NAME 

J ADDHJSS 

I CITY STATE. T * 

! OCCUPATIOK , . P P r „ , , , , , AGE 

t f| rr y. S*nd eavh p $!«.£•, v. lch 
■dfllL IU/V, fl rdrr If preferred — J'utJ *u\e 
^ 1 1 .2(1. SumL' 7-duy free trial and. return prlvilcfti. 



rncL n i in Duuno act now; 

1 YEAR OF EXPERT HELP FROM THE 
COYNE STAFF OF INSTRUCTORS 

Act now and I'D Include certificate etttitlkig y-OU 10 T-ocfr- 
jficLd Serviet by mail fet one iui|] yrnr when you purchase 
tkjrf. set, Thia me.TOH you can bgI H’wuial, individllftl CuntfU]- 
iarion Jium the Cayne StiiJCT el InTlTtlClor:-!. im fluy nE yt>ur 
Hlh-cial Elect ncid or prghleuiA, withuut ctiLu-tu,. 



ELECTRICAL 

SCHOOL 

5fr0£. Paulina SL 
Dept. 13-K31 
ChlOgP, lllim>is 



SEE BOOKS ? DAYS FREE* SEND COUPON 
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Shipbuilding 






I America needs ship*, more- all I pa, and men 
trained to build them. Thrm»imd& of stood 
pi±y opportunities in many trades are op-eti-. 
iiiK now in tbJa vaitp iadualry. 

■Woriii events point to ronttnucJ demand fur 
trained shipbuilding worker*. 

Ne 

Ship 
tor 
your 
at h 
can 
read 

r w! 



New Training Courses Now Ready 

Shiplbu tiding wn-rkers, and men who wist it to en- 
ter ship building — grasp thia opportunity. He Sp 
your country and Ml u top-pny jyli, In Hpiirctime 
aLt homo, even without previous eKperience, you 
can e«t. your ba^ie trashing in iMj- blueprint 
reading, K^per^t ship construction and related 
i trJide Instruction. Fit yourself to start, or to 
win promuliun bigger income. Turn ywr 
free hour* into money. Act now. 



AffleflrSti SiliMl.DcpI. Lrenl A«,< at^fllh $1., ChjtaaD. III. 



*4-iul n\r liiTutliaULlim Cih*t Lilk. a]i«ri*l friEdlUg Lit §Mb- 

Jpces rheckKt iwloiv. S* ct.iLJuiMcu on my jiatL. 



□ Ship Bluepriiti HradLki£ 

I . ShlpfLttLnft 

□ Hie 1 1 tic 111 In tin»flD ft 

□ Drafting and Ik^lflA 

for Men and Wurnrn 
U Dierct Hnjtinr-rivlfijt 

□ Mi.i.ii it T9 In I En ftin i.'uts n ft 



□ Accounting St Auditing 

D A > L JI ILI-It 

□ Arch Ltw.-t-u.re fle RuililLnA 

r: plastic* 

□ lluilnt'kiK Manage nicnt 

□ K*«ilO 

Q III ft h SflinMil Courw 



Name 

Addrf*w. 



Short- Cut Mathematics 

COMBINED WITH 

ftaeftea/ Mechanics S/mf/if/eJ 



. "maitn- minds" an Ihr 
p-iuMijs^k 4 tifttfrs "by 4 lig- 
ur« :: .: u-i.nff aid.-. lath i corf fnultipiic&nap; Jdil 



NEV S-url n.'ji.ng course! Hero ymi can team the 
B-praSy. ■•-npiMv - 1 of eiicutjuuei WVd by <Cf4lif- 

ru-n rn^ir.ruri, jrcDUJitanLs, irnnAt' m alw 

tUET. L'.jr-i r*iy LO “ 

Lire-, :: .: ui.nf old 

tnnic inSuirl hi. -iif Jiljfrl ihl li.jjlu.ri m t lOirtE-LuE i--t1SlhJ 
Le-jin limnesMiwe-r lJidt rule-, n: cierncccv, loturii'r. nL. 

HAdurr. puralri. etc.. E:r L-irft dlmrrilcd com 

>ie *ii h j^iwers. wly II p^Upad. Satrefis! m* or nEl'upti 
I Amau> tarn-Jp ■I'.h jwr mapc-lik? mpr.ijl jmrn. 

[ Cemplitr detail*.. „miH covpcn TQ 5 ATN 

I N£LSflHC0.,MeSlitf™nSt,nef<-A.3[KJ P CHi«Hll (£n[> [ 
| Pfcjw; wtJ f:rr dkipilt -Ikwi "St^rfi -tul T.llUMUlki fend 1 
| PiiceiloJ L-ltcliirihil Simplified ' Nd d^dib» 

I hfurfi#. , - ___ _________ _b_ _ 

I 

I Add ms - _._ l . 





WELDERS WANTED i 



Men and Women 
ELECTRIC ARC — 
OXY- ACETYLENE 

Skilled Wetdere eftta Up U? 4 Kp n 
1'ht demand rius* 1 fcn>:iU'r Ilian xhi- HU|ijiEy. 
LfJim thi# bicMy piiid trad* in 4 
by :icUl.t 1 Jihn-p work. Oo^ America's 
leadlTIf eefeoeli- . EntabLLdJied laUL!. 7 flGura at ahnpji. Ka- 
durEM'd by weldLnjf lndiantry. Llfiliii-hS iiijmb?r of stmili<nLA. 
4 wt-r-kA courre in Eleetnn Arc nr Ap#tyt#ae Welding, inclcdinff 
ruu;n aad buu.n3 r uniy SMClft. Coyr.-M 1 nnvflrs inkiinnuin require- 
hii'cLs of L", H, f Strict 1 of E-dut'nlicm for X’i ur h^i sjiJi.n. Li-.ni WurJter> P 
HOd the Anit'riCan WeLdinpc SuirJety CnwJ*.. Whlt-u ar wire tc-f 
CHervAtlao, Auk for ' 'Wcltlinja E\iC"tn. ,! At&te ;«jT0, 

Greer College 

DEPT. Ill, 2DZ4 $GiiTH WABASH JIVE., CHICAGO 





A -awr icdu-rr ■* v^np. p irin; M? uv, r;-s*c* fMa t uulfc ' ni 
It I ... Ih. .r?| ai.U-.g ,± ill I p-|. if -J ull, 

- \ q.FIfc □ IU»fT d pLlKra baWli-jil. lal 1 -idr^tH Kdjc^r3«tf 

£S It - 1 -j.rja MEwm^ir n’fl ■ -p :*■■".■ r^pp' |..rR--. --r. n ■•■■■> n 

» .Fij-i.fcin*.g iaviajiq. Lkbiir-jLiiq. ml lAaii J,ii,uju l# TThlui 

Plenties Industrie* Teehnicol Institute 

1 13 E m\ fi Liiili* > 

h"T^Qir ii- 1— »>-< 



free float let On 



PLASTICS 



ARTISTS MAKE MONEY 

Find out your (ihmt-? P Send name, ago, occupation and 
Euldrua- for Free Vocational Art Teat, 

AftT INSTHUCT10N, INC, iFortner]* 1 Ferirr^t 0*hooL*) 

1 IM ftrt I mtruc 13 a» Bmlldjtig, Wlintapplh, AlInFinola 



ssss 

KS \ 



FREE 



SETJWSNEWUSTOF 
HELPFUL BOOKS 



U.-iL haw reiidyE I9 «^e hooKP fut’ Ei^^.e, pny 
Jhisfci*, Uj«d by Army. n»kry and big llnni. 
Alrpip-ne bulluEitv ihuI %lor H Air Nsrp^n- 
Ilejh , ^-Eimi rising, tVE-liLing, Auto puling 
Had tepmlF. CAJiitflete eetalng o=f otiier 
tK>!>i:>'^’, iili ! Li.i1i- I K i.-^lh iumeiii iiml luldress, 

A jkon-t card will dn. 

no ori H F ,%f?T - W li L C 0 X COu Dept. 11 , 

S. Michi^uu fttfri’i/L 1 . Ch,r., jy, 



AMAZTNC HEW IN VEHTIQ-M | .^hinM lira** It 
hamtin fn ^PMin-jL-. N-? mociy- ntfa. fAiUi-LfChj 
iThndj-. N>I t'raih*!-. IS'm EwliIiih ,<r rwn til hchH of 
drr caL The Pallfeh If fcia ihn Mite I r .:, 

prinfhEW— and. pi^tal~¥i»i hxiifH IluItcui, lun«- 

pd. LJutiLfiJiiir ipIIpt. (Tiim, 

ln^ply hefuw >jun L ii*:<at.n ard>ei>. 

SAMPLES FOR AGENTS 

i ruiL □■- unrw. A wruj EAOibftl Wffil *■ KlHE HO IIONEV - 

ji imrrw™, X^isTtE CO, i fler &treti, AaR-D.N, uhe$ 



TRAVEL FOR UNCLE SAM 




RAILWAY 
POSTAL 
CLERKS 



City And Rural Carrier* Postoffle* Clerks — 

Inape ctnri — Ac cg>u nlantt Stenojr apltera — 

Typiatx Many other Government Jobs 



$1260 to $2100 First Year 

Prepare now for Coming Examinution-E 



FRANKLIN INSTITUTE T-tVJ R 4 Che*«tf R H- V. 

Sir*: liunh to me, without chaise, copy of SS-rftko- 
bool;, "'How to He t a U, S. Government Joh." list of 
positions, and full particulars tcllinK how to qualify 
for Lhem. 



Name....... 



.... 
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POPULAR MECHANICS 






PATENT 

PREPARED AND PROSECUTED 

NOW 



WILL HAVE THE INSIDE TRACK AFTER THE WARI 



AMERICA LOOKS TO YOU INVEN- 
TORS FOR BETTER LIVING STAND- 
ARDS. When America’s manufacturers 
start their conversion to peace-time trade 
after the war, each of them will want to 
lead the way to supply ready markets and 
a waiting public. They'll want new de- 
vices, new methods and new materials 
QUICKLY. The man who can be the first 
to offer a complete patent for sale or on a 

royalty basis naturally will have first Con si dera- 
tion, TODAY presents a GOLDEN OPPOR- 
TUNITY TO DO SOMETHING ABOUT THAT 

IDEA OF YOURS. 
Us« this “period of 



6 * 



waiting 11 to best advantage. Start four 
patent application through NOW .... 
and then when Peace comes, you* 1 J be 
the man in demand ! 

NEARLY HALF A CENTURY AGO WE 
STARTED HELPING MEN LIKE YOU 

A good strong patent is your host 
means of CASHING IN on your idea. 
Years ago, inventors found out that 
the assistance of a trained, Registered 
Patent Attorney was invaluable .... 
almost indispensable. Professional in- 
ventors invariably secure their patents 
in this manner. Inviolate secrecy is 
preserved until you are ready to pre- 
sent your protected device to commerce. 

We can help you WRITE US 

TODAY! 

.THESE FREE BOOKS MAYBE YOUR KEY TO SUCCESS 

Send fur them! 

They fuuwer the fiiwufarw you wunt tu know 
about just tiuw to Efo about jc-cLLtujg a nultiiL. 
IJIu^lrzLld 1IB muuh-U-riicaE rniiv^rp^ntir Tihcy'ra 
Peeked with tnfurmut iun of internal l<r invtntm-.i. 
In □ii^iticm r w<fJL sL;n<[ you jl free "'Evidence of 
Invention" f&raa which may help in ualabJ tilling 
ynur r I ui m k. All this will ho Gent [ i.> jhii-Lu ila ni'A 
.... '-nllteLy Without obUflfHlulU USE TIIE CQE3- 
l L l j/i NOW .... while yuu're thinking: rthoilt ill 



WHEN 

ind 

HOW 

Sf lr an 

fNVf MTJDK | 



! 









Aft pages of facts for 

INVENTORS 

j .lip important 

■ ; * ancI J | nve niion Forml 
Evidence or ,nV — — 



W ¥ I CTO R J 

Evans & Co. 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE: J3fl-A MERLIN BUILDING 
WASHINGTON, D. c 

HittsburRJi Otflca; 521-N Bmplra Building 
Los An^ulci OHhcci 73B- H Security U-uHdlnj; 

[Lush by return mn II. Free copier of your hwkn. " Patent iPr^. 

I l- . LLhijl - ii : i ■ J "Wtic-JL a i .iL HftW Li? Sell Du iLi Y-HllJaU" 1 — idMj 

Lmpoiiant— J ’l>l<i|pn™ &1 InvcrvLlron" fwm. 



COUPON 



BRINGS YOU 
THESE 3 BOOKS 



FREE! 



■ 

■ 

I 

I 

I 

I 



CLtr -ichS ftuar 



JANUARY, I $43 
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BIG PAY 

FOR 

TRAINED 
MEN 



Mtfr of aV age* nvf^ 



GET ON THE 
TECHNICAL FRONT 



‘Get ft proftrrtd Job -urt tike TedhrS'i^l 
JYcmL ii fie liL or In civilian rnnkoby inljilify- 
nijt jih i l Ti uLrii d Enpine t-spciL. N - 1 Liu n ;■ L 

ficbobll nf Lon Anyjuk'j can iitixJiEtf you. 
TllL- ILIUpIC _-.yp.Lein Uf | ie-m^I j i- ilL F 3 -ih:-I 4 ' 

Ttoini aft di-'.-t lijjii -ifc by N;i L iiri>iil: bna ffii-er 
tT.nin.inir to thn uhjui oE sCudentis uni'tilc 
to nil i- nil srhrjoL. YOU ure iki-HtrUOItHl hL 
homo, fitop Fiy h^|>, by jnelbndd Hitnilar 
l*i thii-hi-* Met-'l ill llio Ht.-liui.il, Ends trni-n- 
Iilje ftnuljnmi^nt jrr.-ji.vrt ph>P* fftMClhuK Iftff 
jlh you pruprcj* fici-m Lo-i*nq lUflMSFS. 




SHOP METHOD HOME TRAINING 



Quickly prepares you for 
Civilian Jobs and U> S. Govt, Service 

NuLi-ulml Mohou-I m hrmsc you ft |i(irftnnn|- 
I stud in^irutE ur-Lu-c-Euitonl serie-a of **■- 
ciKum L-nLs. ^i-ilIilm-Iy twhiuiL your ]hmf 
'TV^iiirin r are- our modern uhopH , wlUJTfl 
*c dc-vr-Loik iind pfbVt tvjR rfoufF mfithiULl 
niu;L guru cut au-nl Eo raiij You recrlir n 
broad, ii^sih|[»- ^"i.thk ■ TminiiiG which 
enabLc-a you tu iiri.-ilify lor pf-uuil JokH lb 
| hi •' no). tiSE-rj oml alerhiinioji] tliddi;. Thou-- 
p ii n-iEs- of zritrlunltea prnve L*ie Jmr-r-PH*. u# 
MiitiiiUiil'? unkiiiii 1 rntnin g inc-lbrid::. 

B 1 AN ENGINE TECHNICIAN 

You f*0 * Wt «arrtp]*T* Irukrinc in DluHd:--, 
U.nniLknc veiie i nif-u , mechnqiOnfi « voinfi , 
engine rcnioniiljj.el.ujc., tiMuhk— al'.oulinc. 
iRujtinn* nvpfh-b ijL iiEi^+jIsrm, vt c. Nft- 
liun.'il ^ Ernd iliiTc.i H.n- t 1 mjj-Loyrd by pub- 
lic ulLbLlL-n, nutomoElvo si-rvin- oorn- 
I'ui ii I i r 1 . ^imh1i*yt(lo«i piin^nfiieBi — Ln 

Ei-rm'tioully every field whr-rp nulnmijlU’? 
^ktsii'i: ie nr i-d;i.»iS r 

FRET SIMPLE LESSON AND kIG OPPORTUNITY BOOK^on rtrjuesl 

So 1 M hr you enr. ■ i rerun fir i> W h-mirm-jf the ea^r and rnpIdLey irf 

itli n UkiPF r nfJiJH' T'Hl-.ntL|UL l Lli III I ILH tinill^liefr, I I r-,lim>|H lx- I ! | 

jt-i-Ftr4.Mil J-Htii w| r*"l onr f nmjUimnnl*i-y 1_4 <hihhi nCCQfYlkmTi IihI liy 

Elljr OH^i-iuiuiy L-r Diene]. AutorLioiLrr, MEehnjLle.il FnrjK, Upc- the 
t’cupnii. MjII it iedny. Mo obLkKDtlon, 



wemt itirtD 

TkilMlNO HI NAKim: 

DIESELS 
GAS ENGINES 

MECHANICAL 

SERVICING 

ENGINE 

RE MANUFACTURE 
FIELD REPAIR 



NATIONAL SCHOOLS 




ill All£#J» 

California 

■ttMtHHIQ 

I Ml 



MAIL OPPORTUNITY COUPON FOR QUICK ACTION 



H* 1 >*fi*r 1 S-cHmIj. l. Ml IMfeM !«WiK*r 

+«M> l. rig-vfcrLHj, Ui Mr-n«bn. CbIiF. P« p -— f pmi^l I 

ttAJL PH- niE. ^r»w 1 vblf^ftlin, [Hi Liuon and gpppivftfep M dr^ilL ] 

dEhuI '-av I cnr. 4 " ChpHI L->g>-« Tvchskian. 



NAM* 



aDDIESS _ 



JtL 



i 

A 

I 

■ 1 

i 

. 1 
i 
i 

- l 

-.1 



Now is the Time 

for you to get Tnto 

DRAFTING 

Learn At Home From An Engineer 

With, industry vxiflrdnu I^dltalr — cT-|& fltSil 
for D3EAAPTKHF.N then «nrj Oft 




All t'-rnla. 

, 1 1 I u < 3 sti ii -Frau : rirt 
'i ; l )• I h ‘ •** HE tu miU Li L 

l . lift-- — -fumkilicd tjto 
wilh ci>ufirf- 



With fc-vr-ri^iSr — m& fltld 

into 

fiFlitinff, tih^ttAMK wiir|c, 1 will Jrum 
■t jrfliir IknniL 1 In your spare tlmr until you 
fln L hulcLLrii' a brtlnr paying^ fioai t Lent 19 
E srn Fl ^irun: liy praeli>&l Etfairiliiu: 111 drnfe- 

i i iir aim InrliEih'H A WOrkiElff MHETW In Tnd ns- 
trial r< i'h: ifi i i ij|c talUlble Oh IH'W TirodurtPr 
iinpisn'hlfl, iL-atrlknir ww! nLndrmizinir— 4.LI 
N'li'.Ol S" avriix^unt u. ti ■: t | < t - -: :■ 1 1 T h. L < !i i ■ lO 
dnftprmrn,, WritL* Tor full i IS ^ lh-'L j li tte- 

1 1 L II ■ 111 l> I 111.: Ml r. Give JOILT 

Enulncuh Dot}*, DlV, 3371, Llftcrlyvllh, 111, 



Inventions Wanted 

Patented or Unpalented 



Write iia if you tiav* a ioutid, jiMittkal lavcn- J 
t ton for SH-ta, xiul^utud or uppatentcid. It cun E 
mntf be Bafeiy ftohl withmrt pn tontlnK tjpenit J 

Chartered Institute of American Inventors I f 

Dept. 4. 631 Fa- Aw=. r N. W, W.thinjton, D. C> ^ 



STUDY 



ENGINEERING 



AT 

HOME 



With A ChirtHfd EducHtielMl institution 

Sauries kn (HDINfEHlNd! T:Lp-lrli-^k r rLvIl, Mi--:li j.i iLrn I, IJniflln.iy, 

aiiiiHhmLlittiI, SLe4un. MiTueiaijcLirul. HaillUi. ^Iru-'Lijnil. JdiiiiMir. ln- 

'l" l |rlJi| | 1 1 1 v I-.VL-Jiy, I'l'ifrili'Lcib, Mar|PV. CtlTTni' ll I . 

Gnus??? in ANTS AND SCIEMGESi Fftl LrncpUy : ErtiiMi Ion: Lntitrn: 
J'uLaLIc HcnJEhj Mi-ili : mJ JurbhE^ruili'Liee, k'ayi;lii>hiL£y : Jkjt’LoLcay^ FtiynkL-n; 
i tii'in i ■ I rjr | 4J4-uluuyi L'nL. KrLniirv; T iLiH. NiKy. r .tw ; I IlikLi ■>■-. ai; -J 
CuflMnimr*: AccviiEiilik|2s ^a-LhvsunllcHi AKTicultiareL 

McHlikliy-ftHUcViilt llkCat|r 4 ralE 4 J r JkBIU-YU, IhimUn Ruil. ghl-u^Qi 




riPTH’a utooL QIW| 
JfiLlk -nil L* OT> Df ,S . 
Ml.W f.lswcrlcnl -.lift] 
IH'-pmciii. IQ hltf 



TO'J 

Ujs7i 

\ri! 



pnyiriml? 

Elcetrl-rlt 



FOlt CHAM THAT 1 Uhk 

MODERN 
ELECTRICITY 

INCLUDING RAPID 

AND HCFftlPElMTiqN 

lrHNT*Kted In ElicirloJtyr MW 
:■ wlttk 



, ^ tTr f 

JjcmC ElcrtritltT li jolti'I ji rljftit down so ilact ’ 

ciA fully L’oyi-roil, -In^libtLInv icIurtrLm-l ain* hrint 



New Edit Inn 
Far O-tklnfiiirii 
ami Expert* 

ov * t nautl \uhRd3 
-liumlrrdi Of 
IlluaLnUani-— Ui* 
4nuJi ^cnipLeif 
uMrft Eif h> ftiiul 

■A H |LpVU 4 V+>r faUl- 

i i - ii-'it. Dvnn ir-u 
maiorB, [i w r 

% 1 . 4 l 3 l 3 |-.h, ifc l L I 111 ; 

ELDdLb4. lelrtitltai. 

L* ¥>. J r LI Ocijij 4.'!‘ r» 

trl i mI rscpl nivinl **? 
ar.yr'iM 1 can xui- 

■ Is n-iiiiil «_ 



iLum4>H nrd nil +ltlprK i iI FREE for cxamLnaiLoTii. 

BIG FIELD! Big Demandf 

WI14I III i[i.T4rini,| ^lirctrLchty 

nrv- yncirilly . In fclind- 

H.ir4|‘4 Ol Wnr RrsjiSuclign Ir-iLlfeH- 
irivK. Airr>uni ■ . . I: | r- I -u i I iLli i|7 r uiiiLi planijh, mu - 
chkiif fftiopH^prjuztlftaHy every I i-.il ii hi ty J e i p-r- 1 - 1 1 
Oil. -.-If-rErLckly anil mnn ueliq Vri.-.w Oil* *ijifti|Tr1 
Hu IH4 1 hi |; mciri.”v ■ PU-ArfiTilT, rLl,:ll I tLg WflTk, 

i-AHy if, I n T ‘ I lil-n j lIli : li:im w|(b I|i4ihip I>i:-.iIi‘-. 

Ai i iJ mU ) hpji F. r j| m for 1 FREE cimniJiiaElioa and 

aoruuHi^r i,fdvlSfrRca 
our -cnglnrcra new gLern 
ii a nj H Is all buyer?!. oF thin famous 

It U W LL Cv clenfelia of L lecLrl cHy, 

thm ERtoAN TstHKltAL SDCI ETY 
vo^nt.DJiJi Publish are -since lln-a 



Big Pay! 



SEND Jfira 

1| Id all bu 

UL CyrlHlsi*dii 



iR'HiurrLjn HMhlkiesI S^itiaSV, D*pE- H-Hfr. \ At ?*bh It., ClllMTP- 

SHia Jar 1 0 Jnys' fnr-H u**-, ID vajuma Mlaf Mew IB-th E 4 Fiiea n Aprlkni 

F: I !*rtTk dllar. I nrpudkiiu p furiUtrain 4 rnt 1 l ln(t mu Ifl rfl-n ■■ii ItLnu TiTt ^LEefC~t 

ieir ii-ii-h year, I will i>-»y the d'. i l k'ery cJiargra only on the book*. If 
I vfiqh | may return iltfm In ID duy* □ i- I umc ai,-j Doahkan, oue kf 1 
ir.Tfi them, I will pi-.iL flQ.hD ufivf kfi iluyD F O-.uei y j □ niontlL Until 
■lie to tul priro v t only i.MLa.iHJ I*. 



NAME., -rp-.*.. 

ADDRESS ■ ■ ■»4M4.T.itl4M4,..,4..4. l 

CITY. - „ P - state: 

p:bo*l' attach leuc-n KcaiLn.fr aJT^. ori-Ligipi i flS | nn d name and. addreaB of 

4 -iii;iJi. vs r iii lit y I V 4 i n .1 Imit- I L,rui bU"kli'.-«-i I! ii^ Irwlc-mnce. 



26A 



POPULAR MECHANICS 






GOVERNMENT LICENSED 



AIRPLANE 

I 

Train Now /i, 



E/£l 

jm. 



ENGINE MECHANIC 

ai UMCOIM 



Y^u c^n prepare at thi^ I ific-iihi 

Guvc runic it! AppfuVuil School |. 

ui-ti up lr> S 3 €fl | b a juiifc’ 
^ ay Government I ,i- 
_ ccmsoiJ Alrpihme & KslijMeii- 

1 ^ 5 tT ic, f^vpLiiM-nikL .i[>p.,. rtu- 
F n Elk'll in L'ivjlian war service piwiitiiins 
__ u s ! 0 q A fcrSiti i-^ s Airport £i>iiufiLti.ht*-ji and Air- 

craft l-ac toraca. Mon interested in FuiL^n Avrvjot! 
poaitiona -can. earn up iu S&OUti pot r year. Iiirh School 
education n-udicienU Wc train you V-nd msHiu-t Gr&<lna.tta in 
locating poaitioria. white today for f riiTi p 1-r-tt iniarmiLiHi, 



LINCOLN AERONAUTICAL INSTITUTE 

0 ? J AlHCBArT BLO-Q. LINCOLN. NEBRASKA 




m and Make up to $12 in a Day! 

Uh Lml ™ uviH tod m Bud nr.kin b.lliir«J -ttf ■ riid*3 -IT* ■rml 

■ ^ pjrt FH(£ OF owe PENNT COiT, Ji.it fflllapr MT (111 r\mn 

■ J fiFH] 4t4W 1hn juiL It' }'-n u r 1 n#nHi.. Kink k up Iw I LJ h] K 

fi**llT. Ha fipwWrw-w Nwli-»-h6mi csMtvaM-Inn 

netn-Lsiry. llln u-fiportnnltr toe yon— iuI i w ri*™ riajt. 

JfEMp FOR SAMPLES- FREE OF £B*T 

I Write todny frr FnRE ACTUAL- SaWP].£$ »mL 
“ ISjndV -d!!(t>1lir D4inn. F-nr iiLi. fc bCClun h tH| fujlT. inyifia HttTS 
HO Ifiur r>- .' H. J. OflRIn, PROGRESS, TAILORING* 00.. SOfl Smith 
;rwt t Dipt. H-an, map, hbbph, 




n EW VOLUME 



rt V,S A HOM^"o T B ,it5HOf 

retags-. 




SEND YOUR 
NAME TODAY 



NEW 

POPULAR 

MECHANICS 

BOOK CATALOG 

Gi™ ymiraeli the Isftynu nerd wick 
l'-iy 'miiiLiic, c^triL cum a ry tKKhk-r. 
Kvvry tnihh yyImp ruinSb- Popular Mv- 
t-hamidi will want lln* ti ■■ «. _ big n* 

lualrated catalog of the world'* 

UK .ST ■mu'cH-ii !*.■>.■£ :4 on i i'iliI* - , 
priifr-aiimiJi,. op^iortunLlik-^ , rrufl ■ 
imri lbnlihLc-s. Y< >13 eii-j.-L tcc it L> t 
IkpiJfchHJijjtJU il» VrlllU.'. lii'tfell yin:i- 
riiiUM- oiirt jnti|ri'j-. y 1 ie( pi-JHty pua.1 

riu iJ. |lo it 1 1 hLj^ 1 . 

POPULAR MECHANICS PRESS 

Dip. 4 50, EC □ E. Gntnrip S|„ Ctiicigti 



Say you saw it in 

POPULAR MECHANICS 



A Afe&Js Mest 7 b*u*ted Ao* 

TOOL&DIE MAKING, MACHINIST 
& SCREW MACHINE TRADES 



IwdfrKv T ALLIED Rchral ofTnri jtn ill' 

.r. I iryliLlhsC rruir&r-s |i| tJ^ir Tl‘ ! I v 



i Elicirt Ja^i:EPo. E p r -ct| -a 
, .‘Wi^'i,' f Irdlillli/ I'll -ir-si-: III u-ir TlHIv (■Qii'.pprd SIlDJ'fl. f-r » I = I 

“ J 4.111 Virtual .FdIii: flially. Qulc|cly. 1 ^ 4^11 IHJF 3 - or Kt*;* 

niiijja, Pti^ir B li s 1 1 r:n> . P ll I ! K Einplnym inc 9 r-r vfccr i*nri -np[>nr u jei linn f-irii 
u 1 1 1 L ,;. Ir-HTn In E V^ r rit« fnrFltEE Tirmk J Tjanli<-:L| Sfnriiln^ EShnpTr^SiO Lli G . ' ' 

ALLIED SCREW MACHINE CO., (School Division) 
60S West Lake Street, Dept. PM 4, Chicago P Illinois 



Read the Want-Ads 

INSPECTORS 
★ WANTED* 

By Aircraft and Other 
War Production Plants 




MEN -“-nfMjes and WOMEN! 



ryi p kj needed as iTi*p<e- 
IfIKpI' tui-B in aircraft 
and other War Production 
plants. Good pv.y and 
ehetLees for promotion. 



WOMEN 

TVUITILI1 WflT Indus- 
tries are call ins for women 
jnepttUsrs. Buec t-ay over- 
time same aa for men. 



A War-Time Job With a 
Peace-Time Future 

l inn- inupiNTtor nrqi|Ernl fuF tveFY 12 10- 20 ih hit- 

cTuit and nthi:r v.nr |?[;kiite H'lniiJuvlnc from 15000 to 40000 
iruikcps f fdj> Thin on the ho-rjiu Eronc. 

Unique Training Plan. Quick results 

IH' the Chicago Teeh plum you eu-mplptc in your spate timo 
at home t be major part ctf your training which in^judee bluo 
1 .< r l e l r. rciudius. Keop your orient job while learning r rhcn 
when your irdnins oldipatJorie at noine have been met H you 
nn?nc Chicieso Tech .pound trip transportation and room 
futhished? fur a hLofc prartical trainine in our Inepertion 
Dopt,, photic and LabomtorU'e,. ml b gaugea b ratipem,. and other 
mc-iLnurmi? iurirutatfita. Thi^i pro(*aruj 9 y u 12 fur a ^oixi |ob ae 
nn, inepertor. 

Employment Help When Ready 

^'hm you arc mu ly wt; help you find a job oa a mecfiaiii™! 
jirrr'isiun iFiKpcrtur. JclhL now v. v iiavn^ njoro l-hLI.h for -qualiGed 
in^pcctura thiui ure eaii flLL. 



Send Coupon or Post Card 

!lLE the ronpon or 11 po«t card for free information. Thtra'# 
elm linin’ to Iiimh 1 ]{ottLpd are tost by delay ,““SO sire opportimifi^ 
like th» unc. Act now. 



CHICAGO TECHNICAL COLLEGE 



A-imTceti Bldg., 2000 $0. ffiicmtth Ave., CtiFcjgOtlll, 

lleaae send me Free information about how I can 
quality Eor a good job as an In^peLtor. 



N"jlieit l 

AdrlrcRR . . . 

City 

Occupation . 



Lie., ilji. r.c Mim 



fttatc 

l A pe . . . . . 



nSuy ifim ymrji it in I'ojjtdat Mechanics ! 



JANUARY, 194S 
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GOOD JOBS 
GOOD PAY 

GOOD FUTURE 

Think nt I he IlMUMivIl nr wujft 
pScclilctU? U nmw ILied *EHl 0T ku Imumiluiii Lmp«Urw» in 
every ihdUBtry. huaiheafl inti haim. TkLlak or ttie rmUnlinLi] 
a[r«iDi of new Iteveiopmcntu- 'J'hrn yen'll mTUe Lbc many 

Offpcrtunltiti for IhniMj nha Leila le Lrilm nam for ilie aEcatij. 
Vitll T>aSd Join. 

Turn Spare Time Into Money 

Through apara-Eline homr utudy you can. iiiallfr h>r » srunlr.ir 
ki»ii In thin HiLifT*hEin|f work a-Twl run iJi'LtiUi ^ for Iokbi^- pay 
Tirtitiutbunp: in iw 4 dimee.1t so n^m^r iJwi principle «J 



run iirL'Eiui'.- for ll^KKvr | ■*> 

„ _j m 5 iyt«rr ilufi principle* «J 

ills .■iguL|.inciU UMd ill Htfamr*TitflK r Lnnam 1 union h-ihI uhi- uf 
electricity. Tim need Tor timrii-fepaiA ii gnat, Ueuln Irtl** 

hii£ HOW. Uo# IfiT® Tbrno. 



AfntrlCDn School.. Drpt. EE- M3, Drerrl Awi.lt Jilh St, P Chl?mr M|- 
Htrwt me FREE UttWIiBtirn oaverhciit rpriliil Inlying In iub- 
]« U chucked belli W. >'0 dbLiauLdou un my pad. 



□ ElecfHcal Eiarf! Into rifl* 

□ Draft In ft in<l l&ealjln 

lot Men anJ WinrtOn 

□ fil usel Englnccrl rift 

□ Acoo-i antimil * Audliijnfl. 
y Art hi roc tv rw JJc ISLiiScILnjt 

□ Aii i-omotlvc EnilncirlnS 



□ AvLjtii.m 

n ShiprtW-illdLnft 

□ PliHtini 

□ HualrLEM Management 

□ Mechanical lingfin.i.'it.'T I nil 

□ Ha tllir 

□ Hlflh Schnca] ■CcUrsse 



v4Jdr^*a.... 




INDUSTRY 

NEEDS YOUR 
IDEAS NOW! 

TWO REASONS; 

I itftruFa^ttiTer* nrc 1 no l Sin if 

JfflW for p-t>Ht war B*]*is Mill 
[irwluclLufi 

a lfinhi iurwd iPflinaf,-u-lilfOTS nre netting l»ri«ld(5t# 
Iheir ^sjuiisdtd JncHaLaed can hand]!;; fyelDn** 
must Pin™ product* to take b[i the alack uH-cr 
UILr orddra atop, Vtrnr chm*rtf cornea with paltiol pro- 
li^Lioa smw — -delay nyiy cn.iLiinpq.er y^ar chance. Cfct 
u nr lJpW FREti Invralcr’i Book today Alta vsliuibla 
-Iavcfitivn neccTd ,r lorm, Thin TiujueBt dnes not ubll- 

KiLtejuiL Agl now. UYJtotodoy, 



McMORROW & BERMAN 



RMlibfed Patent flttnrnfly* 0*Tapa II, S. Patent Qlttc* 
lat-fl AltHO Building. Wdltfihgtnik G. C. 

Send me yonr KEW FttbR- Book. »lfe« To Prolyl. 
Finance Slid Yaur IHfenUnn" udd ipeeiriLLy pre- 

pared "Invention Retutd” fnm al once. L liJulerfltnnd 
that Llild rfiiiiUaat dues- flOt itbliR-iLtc me. 



NAJblE . . . 
/l DURESS . 



CITY - - STATE 

ViriLi? or rnnt >'110141 ClvurLy 




I 

I 

I 

I 



PAY-RAISING -EXTRA MONEY 



BOOKS 



In 

r«w 



Uae theao boefca to prepnre fdf 
0 . butter |t>b— biccer pay — to 
Btart a profitable ^pn-rc time or 
full time L u£: j n L-nti of yuur own. 
Popular ^U'C-hPOKP upecinliEtai 
supply in a 1 outB-tandinic booke on many yubjocte-. As 
tii-hyk^ nf murit appchF. wo W'ftt tid'iflo this Ja^t. 

Fi.wr Apr-Ill *nrl 1 rtdC- 

pc-rtdfHee 

llow to nsnkir money 

fll urn^ilE f p mi . . „ . . ^3.3-C 

ILnafcj. Ties. Splice* 

K-:ir ovcMrychiio whip iLten 

rn-ifir - *1-00 

Lathe TrainiPQ- 

Hi*. Lu^ik iL.fl.l* 

Mr-iii-n C-nnslrucLiiHi 

■fjlvm i.'vi-T-y hS»qi | in 

J-tou*e cetuisruiHJen , .-62-0? 
■sfuur tAr 

||Lin.lTi>i]n i;-f Hbhitila 

cor leiHiiano-. 'cu Ls. 

FlK U yt'UJrlOir Jiud 

icpww Ilfcucis v . . J1.2S 

Elementary EaPiveJ 
jtcLl 

Ter hufiu- lUudy *l.aa 

Hiofi^rn njMjie ivrvialni . 
l do 1 Waya Lu Uae do^creqe 

Do v.i:rfc fEie yiiUPfifc-lf, 

others. -make 

money SI .?» 

Oil Burn Df Hindbnli 
Npu 1 boilfc Ukea r.iew 
work out of peT^'LclnB' C3.SIQ 

Strrl Iquart PuckTt Bnk 

BojL methiMfk of urlng S t .00 
ArC Ii i L'in-tu r-al Detail* 

fnr (nftofy iyj** Cif 
lluLtdlUg ......... .*1-94 

Fnelo duide 

CihimarUra OWO CijUSp- 

anaiil-. WMdifrty. daks 
lieuer i-hocaa. , , ■ . . .S±-2V 
lai^t^-MahdTsyi.. 

LWpId.na, E Iv-cliric . .... 

Welding, Oh y > Acetylene 



How to plueprintc 

^rw i-h-ll'-tKlr Luoh 
Htirts Vf If U ImiKu.iiqc 
Crf 1.1 u L'prl i l l - - mid lenity 
im lO mu|Ln|t ■rCLifl.l 
^rwp plnnH „ . , . . *1.5-5 

riin-drrn IVrldiiiu Aractice 
Very InlfHil. Iurm naiil I-.II i 
ojl oJ] kind* rf weld- 

lidf 5 3-.VO 

O-ai? rl-r-r* Rr-nk. 

J :: I l 1 1 • L own ln-IIlKMH, 

Ijivui furulcuro. firo> 
plnctrt, ornamuiLl n, .*1 .QO 

Fc-rLy I'ucwer Teall- 

Jluilil eiwil NEW r dTSII r 
IdrUie. H-iMfer. et^. 
in un s< rura — * j.'. e man- 

fy ■ ■ ■ ■ - .Sl-ifi 

Shc-p- Nole* Lrbi-ary 

i -:ilit iiij; volume* Ln- 

.-liiijann iww HHJri IMIL- 

ihin 122-1 paijw— 2tt In 
r-iitihT-i over iftiSCi bx- 
ileles nu moTi^y-innJ!- 
j*iK £ mancy-savlni? 

EiJi'h •. *1.34 

Wc-iriinii. irArin-gi -and 
Sol deri Ofl 

Stow 1.0 tiMilri Mill 1*»" 
am. spot ipeliler*: 

EiLL-kH ud 1 iHi-ldc-rlaie . . It. 
Rlinnirvg a Blillinu M m- 

tfcrine 

Kdw la Train Shop 

Wdrfcfrrp (ni’w.l SI. 25 

IUi*»ow»r 

Th i e i v l' r l oil! oulo cor- 
eratrim- ir-to Pwttr*, ^ 

Wh-kkni. etc 

Trial Car-Ai^ii 

»«.■ i..-.nv rm jirndn^- 
lkifi [i?nSs .5*. 50 

Mad-rrn n rl r iycr J.E -c-n 

UeetrLf. cn*. Ik- pceri> 

Lie- eMiicri. "^5. -5 3 

Pyh-f r |b a ytu. E.ncyrcl ofipd id 

(include* Oie*eli| aic- 

plinO i-iiu-rnril 
UTATht'h T!T«*ti>^1- N?iik 

for niecliAiile* 541.50 

Sheet Mrlfli? 

MpIJ luhLruiLiuii In All 
liaiUBrl H . 52.50 

A i ni^d.iri’ WinrilnHj 

r~>n ihd Ui-r iini, v, indJraTr 
ytfimJHnir AC A UC >1‘-i- 
iorr-. E^Tierasorf . . . S^.no 

1 » -111 Vaur flwm P-n.i t 

IJewrlties 17 poiiulnr 

hiiHiLn — n'r-wtH'MCH. Uidl- 

i»-i;H*, ii-3>'U‘iif>iE oul- 

IjttoTd, ete. 1 02 pnier ■ I -3 h 
Fn-iynn Pr#di!t, ..... - tl-1d 
H iqjPi School Self Taught 

■L jrr. rinirHi- In unv 
VOL .............. Si .90 

Carpentry -b lolnr-ry 

LOEl-iL tiLOOu jij jiiuJ.Il- 

oiPl .52.94 

foundry Warh ........ *2 .-00 

1o WI^Me 

I HI IT Knuhs, 1 1 i-Ll nSI I'.pr 

>-4. w i : i a :i lhhlil'i fin 

puce* of i"’.|.ulrtr h^n- 
dLmft ohojerij-. J>h> 
i.i\v+ Cuilh ... 5 k.no 

rai'er .51.95 

Fr«c|icAl Fiirnitijr#. 

F k. I*H I rVQ 41.25 

Machine Shop Work 

Modern nu'chunti-, eiwi- 

•-1 nif I I H II , I IKi> flf I 

aivsri-unes 12.75 

ilueariot Aeaa-n^p 

^(jr lull k'itiilf tradp-A *S-25 

Faiotllig Ml tien. fir ail ii U ■ *1.34 

eiBLti-U 

New bools* on maim- 
fjbfiiure >hr;L Uhfi 4 3.0o 



v. i - a ■ in itf, L-uulat. . . St. 35 

Metalleray . *1-90 

FaeoreacEnt Li jht»ri5 

J-T k> T.‘ inUJLLhlli HIEI l-CIL- 

kinLctLDii. 1 1 'ihtii I Inf Ion. 
rn-KiLr sa-oo 

TedlM-trlfli Cainnultaii -llirvL-ul 
['■.■I .i-L-al 1 1 1 |. r au 1 1 L 1 a ry 

plh^HTEdvr^ SM.45 

AmericaFi Hachiniet* 1 

Hu -id ['OfiV 

U , u-r]rt t n :i!m-a L UiCd 

Ceelmlenl Lu^ik 54 OH 

Mficiiioenr'e Hp-ndtee^ 

I ihijihl i s-hc-d aluniliird* 

II ud pl:«L-| k-L-H . . J . . . 

O-rinriing Prnclicn 

I'lTir-iInu: |i|M-|ilnbhi *|hl 

xiu-Mi-ive wheels sa.ec 

Jiig and Fix Lure Dul lOfl . 43 .OO 
Ai r Oon.il i ti n-n i rr-g M«Ul 

Layeet . . , - - - -*a.Tl 

ftc-M-p i CalculEtar 

h'LlLunniF inuilv l u*V . . . *0C 

Plane Tfiflonornntry ippd» 
f lain 

t;*nLni»i* 1 'liiiw' 1 and 
■ why . . ..... *2.75 

Plumbing I naluiM J.Li ud inn 
Repair 

L 11 I 1.1 mIl-iI for 4 bneo 
vrl-Lhnit lirvvUrtlft Cttlm 

tng ...--, r - SI .50 

Alrbift 4h±ei Metal 

WJ-nrh-r-rx Manual. . .*3.00 
Wnmey MaULn-g Formulii 

'i.Jwi wnya to tranr- 
ferm iLrtiHfl Injfiedk 
eiku Lato useful pro4-^_ 

tlrtu . . *J.M 

Judo. 30 L-rfcfcOii* Ln Mod- 

it'i J ill >J iliu . . . $2.40 
Spumih Si l P-T-aught . . .SK.OO 
Mom te PI*^ Wimwia by 

tar *1.40 

Mu-U-rr n WatCll Pippin ng 

.in rl JldguHlinu ..... 5-2.50 

lWrnlera E ™gr*vrrt^ Booh 
r , nwLu. i iil ewme in 
jL-iA-iiiy fii'iftravins ... S3.50 



Pjltnrn SlAhin-a 

wocua^ ai-urul 



.53.00 



lev's Formula Bu-uK— 

iv*? VH. 

EEir liidk' - eh-w r^irmuEnn 

on r>la#tlejc. Milm^. 
l-l.i ljm^. eauiiefLea, pha- 
■ > = :-: i = > a > t > ?-■ r . . sa.ty 




MAILTHiS COUPON TODAY 



Jh*t rherV the hnaks ym wnrt, wrlLF yflur name ar,rf addrt^ h(?ldw. 
and mail IM« x-:|vL-mjrf-inenc. IL « yuui- ffrder hlenk. ^n^n t«|xLiniiJV 
iiir.iL-, you I.HM.-kJi. pny him ih^ kHee mid P»*w reiiih iins^ee. iJutnld* 

l'. s a. oiu-Iiihk f^rnSitnnce end Intlcde Dddltlonal fiar «I,i|-^-Ia h 

riLunsvy. Ask for lHr f*ee exuIo^ aP helpful kHki. 

Nmriu ■ . , ■ i r i j j > ■ ^ - . * - . i - > --■ + ■■ * 

Pi|y„ L , r i , r+ . -+ - *+ H *--**-*-■ 1 r i SLBCe . ............... 



AiLiIncSi 



JWpt. 



LTnll In Popular Michanlci Pr+w 
44 1 ! — 2uh tlu L ChlLLsria Si-. fhlraSb. ILL. 
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POPULAR MECHANICS 











You Do Proiirce- •* 

Grvintp Experiments, 

Mcnf Special Feature* , , . „ ^ 
ALL Dfiisnid to Help Y&tl 
Make Fait P regress,. 

SPRAYRRRRY Training 
■'*v starts rijiht at the beirEn- 
” pipe of Radio . „ . un folds 
each subject in a flLrrij*lifled K 
kqrLC-a l. understandable 
style. Y I.M.L eajlljj learn 



{U^L 












POPULAR INVENTIONS 



> hr&tffifome 

(Continued from poge 22 A) 

One-Piece Plastic Wall Cover 
Is Applied Without Seams </ 4 

-ZA 7 



Seamless wall finish can be applied in 
one piece to an entire z oom by using a flex- 
ible sheet that comes in rolls 90 feet long 
and in widths of 88, S4 and 103 inches. Its 
surface is a durable plastic consisting of a 
mixture of drying oils, wood flour and 
mineral colors pressed onto a backing of 
felted fibers. The sheeting is applied over 
rigid wall material such as gypsum board, 
plywood or insulating board. Ceilings are 
covered in a similar manner, and where 
extra sheets are needed the edge of the 
preceding one serves as a guide for making 
a closely butted joint, and the seam is 
rolled firmly. The material conies in two 
types! one for dry wall construction, and 
another for bathrooms, kitchens, laundries 
and playrooms where water or soiling haz- 
ards are present. 

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS 

iflitilalad chimney lit ltd I led krt finished home ... .22 A 

Co rail] Ida ted Eng. Cot^.i 2415 Arche: Avc., Chicago 

Garden has* dolly grips 22A 

OaLdfclatt Bros,, State and Van Ruicn Sts., ChlDRgo 



One-piocs iheet coven wall 

Bird A: -SOU, Ihc . East Walpole-. Mass. 



1 * A 



Modulation, SLjgfnai Trae, 
inff. Mobile Radio {Auto-Tank}. Aviation 
Radio. Ml sc thin Lea. Fitea-smili? Radii?. Radio 
Sel Repair and installation work, 

Training Prepares You for a Business of Your 
Own , , . or Good Radio Jobs 

— 'Civilian or Military " — 

l"be important and fnacinal- 
h-.K fiuld uT Radio oilers many 
epportunitiea to the man who 
wont* rn Ki't jLhend. Mj Tol in- 
ini? will help you win quick 
promotion In the Ai-my ur Navy 
r - . . will fit ynu for a brijrht 
civjlinn carocr. EPRA If BERRY 
Methods are thorough and pr-ae- 
tlea], Your train in* will net in- 
terfere with you.r present duties. 



Yeii Get a Dual-Purpose Radis Set 

1 supply you with Radiks Part* which you use to gain pre- 
eiperisnee pn Repair work, Theae same I'jirta art 
u&ed sls a Modern iSi^maL Generator 
and for SipnsL Trailing, ttc, You'll 
find niy Codlfac aud Equipment fully 
described in like eatak^iilfcrcd below. 

No Previous Experience Needed 

It makes nn rJilTcTcnce what your 
education has been. I can fit you 
quickly for a £fjod-pa>- S uit Radio Job. 
1 make i it c? wy for you to f nutp Radio 
principles and remember them. Your 
flueeyfiK 'm my full responsibility. 

Earn While Yqu Learn 

My BUSINESS BUILDERS Show 
you hnw i a put your equipment Ur 
actual use I cl J-iandlznu M oncy-miikiTiii 
Radio Service Jobe shortly after you 
begin Training. 

THF SPftATBERflY COURSE IS SOLD 
UNDER MONEY -BACK AGREEMENT 



COUPON BIG FREE BOOK 



SPR4V9ERRY ACADEMY OF RAPID 

F. L. Spray bprry. Pmi-dvrik 
AlO-A-tlni Mtnitv Ri», N . W . 

WflHh>|ng1?ii J P, C, 



HI I'n'rf’ niH-li iujr JT-lEK rufijr vi 
ArtDEO.” 



Name , 
A*1drc*a 
CKy .... 



■UOW TO M AKO MONET IN 



. . State . . - . . 

[Hull in c-jwt-lufjc- nr pnnte on prnnr po^tcana) 



auA 



JANUARY. 1943 






USED BY 

u. s. 

ARMY 



USE IT A WEEK 
AT OUR RISK! 



NOW- Show me the 

AUTO REPAIR 

JOB I tan’t Do!‘ 



free 7 -Day n — ' ."T. 
w OFFER to Mechanic^ 



Am nxpc'rc imrhaiil-c <:bn WI 
you Una JS the ONE- lyftnk H€«l- 
«t to prrrsrihtn.fr nwwM 

iw.r? [■;:■ kurp thus?! cars roEEtfcl£ 
today! Ew, atep^by-stap Jn- 
fslr.i-pilrtri.-, anyone whn can 
f«vd nin 3 i>l h»UT. HuiLilredd 
Cif photon, diagrams, draw- 
r.httw exact bow-La-da- 
it rn cVu rjfy JOta let 1 ALL au- 
[omobiJts built since l A- 1 
Lots oJ -ihnrtsUts, Eep3ace- 

meriL pflinttlfc. SidVCs tlLnfr, 

ino,nef-mn for tfco csparCs. 
Tcj st ruUS K*J 

ISQfflCTOHt GUIDES IN ONE! 

ImacLne u COMPLETE COL - 
LECTIOH Of AM, OlfttUl 
nSt^p p r pe c-d ie ro mimuah, 
prfipaTBd by eat Si car dibjiu- 
iBciurcT'a owq eoRtnienl 

I'hal'K whnL you CjE 1' Ln thjj 

bi.<: ji.! Open the UftaiLUfll to 

tho car rod HBut-you'JJ fl.nd 
ci t;jyL]]a:j|: to jthgvr the rip A* 
way to do the Job. 



Explain^ Every Repair JnH 
on Every Made I of All These 
Cars -1935 through 194ZJ 



Amrri Cflfl 
— flonJaii! 
Auburn 
Auitlo 
e.^ck 
Codllliie 
ChevroleT 

Chr Filer 
Cord 
De Soto 
DdlIqb 
F erd 



Lp Soils 

Lincoln 
Lincoln 
--—Zephyr 
W. nr fury 
JMaili 

Oldimoblle 

Cvorlond 

Packard 

Fierce Arrow 

Flymoulh- 

Fonl'iac 



ftyo 

Srudebaker 
TcrCOploae 
WFlJyt 

d&fa needed (a 

iETuict rfUi mecfeJt ctf trucks 



OreHfSiH 
Hudion ^ 
Huprr.pbF l-n 
Lnlnyellc 
And major 
Srf-Sil 



Nearly 2QD.il OH] Vita] FncU; 
on Cvery Pfrssc oi Time- 

Lip iLnd HepaLr ■ Over 4DQ 

Ch art::, 'raqtKS ■ Mare than 
SDO PlitilGH. DrpWlhfiK, 

Uin grams * Over UOU Eip 

Paifta, — Sire inched. 

Pu&ljdiiii bf MdTdR, Lading 
. AuEoubo tiva BuLiiiais iflws 
iln*L frsk U F 512 

Jr 




ati&on Aid., 



AUTO MCCHANlCSjNSrRUG 
TONS ANU STUDENTS: 

Thla 1-5 tho factory shop 
mjirj’.inL Uaed be Iftt) U. £ 
Army, tTdde, IrcdLEiji:*], ilzliL 

voGatfonsL kimhIs for train- 
ing- iiiriu nncehriiriLnrj. 

SEND NO MONEY 

■Simp]} 1 El LC out coupon below. 
MilLj LI today a^id ft. ci-p'i mJ 
MOTOR' H up-ta-lhe-nLLcLutc 

New Factory Shop Manual 

Drill SK! ± fint tQ j'CMi nL ante 

for 1 day& Free sialDitiati. 



FREE 7-DAY TRIAL 



MoTsR flWlK DEPT., Desk II, $73 Alarircefi Av*.. N«w York, Ji.Y. 

Wu&h me MoToH^a New Factory Shop Manual. II O.K I vrih 
rrpi.Lt 51 IQ 7 dayM. ;mr| SI iii lain ltl v for ■* rntmilw, ciIli^ SJk- 
plnff chaiKO #Hh ilnufl payment. In ai]]l cjirier^l^t- 1 wlj] 

reLicrn hnfi-k in 7 iSiLju. tFocoign pwieci £11, -nanli wllli order.) 



NAM E_ AE3 E, 

A DURKSIv 

CITY ^S^TaTE, 

OCCUPATION A EMPLOYER I 

□ SA V J-J fj^el < iIwm-Ji h<T<: and cnrOrj-iL 1 - ^ij-.EIll with r<n]|Hm. \\ o ihr'P 
]>;l>- il tH 1 ]ji:.Ml ii^hj ant] pai ktric tmiA. -^arut 1 relilrij privilege. 



N 



* H 
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1 RADIO T1JIYER 

Only $1.00 Postpaid 



f MillWillB- ■ill , .r jh- ■ M 

i*|' **** 



1. Aerial 

Eliminator 

2. Antenna Tuner 

3. Wava Trap 



I ' | . : i i i:i I i "■ i . i . . . •! rk- . Dhlll C CfiLIH«] I <I*riel^l .- ..i i- rm:i B 

I -., , Hi-F.J. .. I”. ...It. IncfTHtlvr >'■! ■ :■ smtijiIh,. .1 ■ > . .1 i ill-! 

|l i)V'.i|}r; l ' T’ic =■ in i i inyiri 1 ■ ■ • lifer i ■ ■-» | i ' af ■'■ > ,n a ^i^tiunn. 

r-.iU’fl LiifTfcri rve ncatlpa^i yuu p.s-i , aLO , r vuLumt .„!■ I aLhUMm-. 

I .... |,. L | ■ ■ •-■, ■ i. lii -.1 -. III'..- ..r r..Ji. aim ^-U'PU *n bJllltry rftd^DI. 

■r.Lh,. K l'^ilIUtL. !i I > AV VRW.f- : TRIAL, HEND NCI WOKI^ 

Klnkrily i*+y si.f'ii iiitiii fc;v c«-nLi ur wre will Mend 

I ■ .ki : |i>| T. -f ■ii i-i- Un'll ii r ■ ■> ’ V«^| iiif C ■ Lu i C*j . ? TSy £ . Niil*fi*fl-, 

p<- 1'- 1. E LSS, Ct'rr^p AGENTS WftNT| P. 



TAKE THIS PROVEN SHORTCUT 

TO SUCCESSFUL PHOTOGRAPHY 



EntiiLl new nl i-i iiii .i tv k lar-s^iilf -.r|vii...|. Mrjsi- yvotti'""— 
i.rolM \‘\ LIUP ”3 Ji-. if- ri[iprH!liHl III C 1 .1 1 1 . 1 : >113 item 
H'r.r pii£it.-.irr»l4tl»- >U^Y-SM. Biv 'Jj^iHjrLLmiLii'h iiL 

aiilil^FT Mini' indusl-rial iriiiitiae P3 |«hvL>1i!ki] cnmhsit^ 

| 3 m i ■■ . . r . ri.r i i iIlm iLlc ■ nl. K»--» . "<inr.ni. Murlon |-.< • .m . 
r 0 |{,r b* iii i i<" • . I!— "Lh'iii fif -lui'v. r.i.d,< l3ook.|vL. 

pi. Y. INSriTuTt vt PHOTOGRAPHY 
44 10 west S3 ST.. n™ Twk. H. V. 




«"?CART00NS! 



HATE THTrtlSfi wH\ %*M* k rmr PPW to 



OMrilNAL 



h i wri l< nl hum! ihil ynu iimT «SPP/T>. 

14 Ill-ion* an m¥*r 6» klbiriia'HlJMlrfc. A|J f*T . 

i-rnJ unr unJ 4-hlrm fvr Jrrr drifiij. 

HAVE BURM5 SCHOOL Otfil. M. B»x CLEVELAND 



OHIO 



DO YOU 



WANT a p^iimAfifiJit 

nt'?H your 

own? Then HKI'UHF; .\ 
FOOT CORURCTlOTVJffC 
RarDEDEi ia i ! . . - Sn<:Hh 
Bifrditd fci r-r[y< A}n<fcn run ai 
III ah Ti n - r l 00 wtflf]y after a f-ew hun:i«.- ti.iInLng^ - 

nni TFH^Ik-al or onlrep™iy— ne furtllEr cupltal nr.fi k<r|. Bu ij-L’uiJ ® 
tn In . . -~k\: year. Write f^r free bwiklet. 

Stepticnwn System of Foot Correction 



29 A, ^ & n.iy. 



Hns-ton, MDS9. 



RADIO 



! Bosic 

I M r^rintiples 
of all radio 



OPERATION 

RECEPTION 



Rfiilio i& more important 
NOW t-htin ever. Thou- 1 
sands will be neeiied in avi-’ 
ation, army, uswy, and coin- 1 
mernial work. Our latent i-ourafT 
gives you basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio, Servicings Frequency Modulation 
are all covered. 

Complete NOAM TRAINING 

Iff Cftfjf A f jrtlA PF.-n r,r ipofc L I IiLe 

III jpui c 1 1 III W in maitcT Uit Pflmeltflw 
fir I fos hil-rrfPtinj; riTid pruflliblt ppofMilwL Fkl yi'iietETlT 
fur iJii-pertBiiil iiart In Lhf itrUAanduuo afTiln ifv^' Ink 
in? nine- riHit L(n H-Lrl Oil!L w&t fluJclir L*kUi ilk 
iii'Wil uur pUn. semi fr<r Ihin bullet In — ii e FHRHL 
Amirksa ScUMrI. Dept HJ ts, Dreid at SBIh Si, ChK-l|n 

SfND FOR THIS BULLETIN FREE 

American Sdual*, 0«ph RH5 h DteicI AvL it mil St^ Chicago, IIL 

f] (I|-itl«ii rn : tfnml im? FREE MJlJuILn fOroriniE: facial tTaihllll 3b 
ml i jf c Li rliL'fkL'U Lh-LhW. Nfl- CtilJpiUDP CB IJiY piTL 




ijDrafitinfi nnd LVafon 

fnr Mm unJ W&miMi 

□ h^^nilnit anJ AuJLIjng. 

□ Arc’hltrrture umJ DuUdlnft 

□ .\-Ufi>mnt|ve F P nf|loEerlnjt 

n ft via r |i>n 

□ Elvt-f vlcal E-n-lti ci ter In a 



□DECItl EnHInttf-Lsafl 

□ITiLth School Couiie 

□RefilAcnLlun 

□MochanLcil tn^ln^iDft 

□K*lJIch 

orinBfiis 

□ ShLpbuLidLnA 



\fl ....... 
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POPULAR MECHANICS 






PREPARE in AVIATION'S 

MOST VITAL BRANCH 



a AIRCRAFT 
INSTRUMENTS 



HOME STUDY— LEARN BY DOING! 

Frjcl-kaF, template trjJ*iih 9 — on aclual ini 1 rumorti Jurrtnhed 
bf the ichool-— qiiaSiinT. you hir we IT paying jrtliti-Gn «ith 
nuruJj-clure rx, j.lrliM-1 jnd instrument service Jnd rtj»*ir 

Send f a# CATALOG Indj jr . . . 

EASTERN AIRCRAFT INSTRUMENT SCHOOL 

Jrr tkv Ei rsE" fc 

PEPT.CP I H WIWARt tVfcN U£ Jiftttr CUT, 1 , A 




* POCKET TOOL* 



Him**, useful,, fometllini] ^Oll neci* 

■ iii.inf lima* during tti* day. kegied- 

Icii. at *here yau work — HL ILu f Ac- 

IdIy — itTorj n d ihH limns— on ths farm — this jialnnl nij ^ Lucky 7 rt 
Pfieknt ton I will he *ortJi Its brum I coit tn-art^ limes over. MmSfl 
(■feeUe -hardened tilled — I" - Wl d* And 314" lfi>n» r 

drlvar d rale, *quire. wrench, udr* xpifctr, tick, puller. Mi In 
Bpflntr. frictkin top can opener, wire in m ration ilripper and nihnr 
Ldfid. S-i:r a only 2Se In cmnv It an Cl— -and get ygur*,. postpaid. 

Batiriactlan puv«ntd«d nr ynur nm nr.* t*tk. 

TATES BFa, CP.. 1131 ASHLAND AtfE., WILMETTE. ILL. 






mssmmm 

<■«*. Write r-wOetele*. 



When 2IK4AI, HI£l* 4 and ilrrt iltn 



pimllBF mntl lei*H4HAllv4| ftnai 
l.iiiuij^niuuLiiljiin , f-.T L*U.f ■ 

NATIONAL HRfrDJt Ctf, 
DepL22B.Whee1m?.W.Va. 



eJ 6 w /ff/// 






"language is a weapon 4 



• mm fprai? nl'raif, Win inn-nltt* ajllDH me n t 3 r in 
wni and the ultimate &nSAGfl. <*™UQh 
Li J i i ! i 1 b~ In ipc-uk a Inrcujn lartguaQC, 

MASTER ANOTHER LANGUAGE 
quickly, easily, correctly 

by LINGUAPHONE 

The WOrld-fAmed* Lin^iuaphann EAR-fiVE 
Conferred I uflal M-!ll*d hrinfli viem nf nnlke 
teaibnr* INTO VflL'K nWK HOMF Ne Enp- 
|ju, i pah an. Vuu ItufH Hm new linguapl 
by LISTENING 

lluine-SlL'ity CdliriH In 2 fi LBPgungex, 
BUSSIAN JAPANESE W*»JiS| 1 . u 

F'ORTumJtae Chinese unnwEcrAN 
and 23 Bthin 
Sc-ncF for FflFf bog k 

LtNGUAPHONE INSTITUTE 

P 3 FIC A D I! I Idi n 0 . New York ■ Circle 2 -DB 3 Q 








«ELUO fc Bill, — kAV, 
T140^E SPECIMEN* 
^ ACnjALWV LOOK 

■H* — A-UTsTE/ , 



J ^ES, *AV H tT ^ TME GHjP *0 ■ 

E*Y HOBBY iN THE WORLP. 
CO-SEuDA.no f— .-- -™n 
££E. MY BEtJ . T^l (*+* \f/ m 



J TANNtft TWIS 

y= you^jlp? y 

LJft.. D*ra LDQ*S 

1M QOIN£l TT? * 

TAKlDEft- 

LT tiOWf r 



Free Back, |r r- , |F^ *n nhnil tnnil^rmr - h ™ rmj r^n Make 
Mentis : l : 1 1 1 Sdth '.i,-. nr I J luti-.-r] niii>: ni l:.j; lintlv jmi9 

Anlnijilm. H«p f i.Uf wiifl-KUiM fepc-if*' ■--■» — n^nint f.JT iilbnni. 

iViPu M O-iArvi; i--nrn.Tmini ifVFHrJiiiH.nhj, Eii h ‘ ir ma^ rbliiilL^, 

4-1 - Fi Friiifd. Im i hiji|ii<riiiiH iinrl ■irtIiiI if rui. pi — k;iiTl|l k' InLi-rnHl- 

inv and h I «t ment. Wil'I-iriTni 1 fu^iarv. Men. Vk'iimm. 
Lkifi karn uKJrkO ny M^' 1 - ki.i.nj.'jrnLi coupon. 

RIG PROFIT’S ■ T^.Tfnir "f-f* tlr^rt b> Ca»h^ 
rlTUMi J* Ikeidna len-iJc. r mr lrj,rs eJi< Lu 
Ten LnaMier. Teo Fine F'l^f end IHlikp I:, fn InLa icufa, 
■DU-. Vi a Lm-li F:'iL BenuhlW CtireniB Iim'J-.ihI VIT I- Tiirt iu- 

iri'ilud. !13v, u^KjiIbilLi ctTilIu : »-o liiia rid n-l:ul..«" i.-bnul , Wm 
iil!'^r T-nu- iiir ma.-rrpliH'Jri Ffhh binuN. i’-nr I IVx Y-uur i ■ i ■ c ■ F Ti*- 
rinvr In n fpw Tr^k i u " run tn^ch ?■ n" niw irbdn lilxj #u-na 

a stl I P d?D»*h|ra pr | itiiiiiU nir- I . Irtij. Tlipn l*u- 

■mfbrr in rr-r^-i; fun anil f-pi-iM-il'ia. «*- .la 

peiliReilel i-r>t 1A- t-™* fiimfe, ? fl a 1 1 1 ',1ft 

1 '. ii r i- urtr. et^re f"VT An e. and riw FPtu n 

OOOPi m ?C41TV. tnrDiilberiJiUpua lYnJiiJ, i ft 






Wi CAN ■ 
TEACH YOU 



Wu ? tT £ A & / ( Zng & dA ,/ 

* ymi c&n ismn, 



twT THI-i MALLACO iJ VES IT & A Tn THROvu" 

A f AmjaV ^ur.H GORGEOUS P^I.IMACiE. 

bil i.^ > lM<air^ Td wnrrt ig the 

W.HOOL op tay.ikemy tj£i ■.Qftjj.n 
•1L-X:" 1 */ J T t YV'-_y T UL no t*QUHT ^ nB 

JT/ M ■ rrf&B* WWE HiV 



FtiOM JJ 



F t’Jt pOU&LED m FU4 
MU NTIPHj AHD FrtHINJ* 
MAUE WAOf: ^ ^ 

alRLaoy V 

r^CJUHTItiCi '■iV FO>t «- 
T^oFihhes bill, vi 
FQ^. o THEft )|' tjRCAT. 
b ^Tamt LI 



FREE 



HQrthwKtFrn School of T ikitle rniy, 
3371 Elwdud BIGk-. Omaha. Neb. 

GdMi^m^n:— Ptnswi enn-1 me i>unr free id 
KM'U " h-Alil # Jif-lhUllrj- j;*p I.J-niiT. 






AUDELS MATHEMATICS 
iCAlCULATIONS^Mechanics 






MATHEMATICS AND CALCULATIONS FOR HOME 

coon news! Practical MATHEMATICS Illustrated. Hn« k> 

figure t^rt'tctly. EVERY MECHANIC din usu Ihb tww, correct, c&bv Tncth- 
dwIh, rwrrinti ?i complete roH-idY' of practical Htithmcttc — with e raft-ip lea in- 
dull in p menBi.LrHtion — plstne ami solid peunset ry — trififtmuirictn' -aIkpIito— 
c ale u Iub — ELECTH IC A L M ECH A N I C A L SHOP 

C A L-C U L AT [0 NS— practical tcala reference Lihlc^ 
n.nd data how to upl- Uls Bird*; rule — T i>0 paar« — 
hDU ILliiBlmtioriK — pHiakct nTar. 

Highly endorsed, Li?L ua tmj[l yuu uop^' fur free 
trial. Prtee postpaid. 

JANUARY. 1943 




STUDY AND REFERENCE 



FPEE 



COUPON 



I NiLLDO fl 
! Address 



Til HO. AL DEL * CO, 

JU IV. SJJrd St H N. Y. Cr 

M:i M AtJrt^ra MetHematire un 7 
iW£l*i. it O. K. I will n«tnJt *Zr 
i.iLI-jurwIbu I wILL LLliiin. It. 



i OenupaChn 



, .P, hEi 
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Excellent Pay/ 1 



Often a serif o form* 

Gtl lioininv in n hade 

1 h.nl will alwayi need tv- 
p*rts i*gardliw ffj world 
or local conditions.. 

MQ BETTEH PLACE 
TO TRAIN than this 
; icheol. hflctnil h'j one 
|d 1 the woTld r a lnrg^r.1 
huELdsrft of 



walijoraj BupBrriQfld. 
by wme -afl Amtiirs 1 ! Fin- 
est ini trUCtoT-Ojj-n-ra Lari. 

NONPROFIT INSTETU. 
TlONn Coil only Idt m □ - 
EeriaLi uied h mdiridaol 
machinal, b oaths. Bhorl. 
inltnijTt «oura*L WRITE 
OH ENROLL TO DAY I 



of 



ii. imoHia 



FREE L'rterabre...Wrife Today/ ifeservatiw it are briny made teeHnae/ly, HU8RVJ 



you cnuBestroy 

Y*ur €ncmy Quick! 

BE A ONE-MAN BLITZ I Sir Ik* with 

Commando I ig h Ln lfi£] You don' t need 
M-llke muse]« tu use Super J u Jitan, 

miKit pa Wor£ u U'l □ 1 1 defense and Jiltael? 

methods. T«ctiniqtie hi tho tJemily 
^crat. 13 rains eotmL— nnt stae, noL 
t‘ LrcnB i Lh r Almost DLirimJeuuJ^ eiELchiDL. 

Gain Self-Confidence 

KNOW haw YOU can lick brtitca 
twice your aiza Until jour bare hands 
puli, own when Ui^afC ARMED 
wrtn i^rv knife h elub. Get rtud? now 
for any cmur^flncp— protect FoarlQTMl- 
onra, Alnax-in^ c*clf-atn.{Iy course teacheL 

ytm dnuhlc^uTet . Noi>otiB|f exurciHea needed. 

Send for Exciting Details — Free! 

Lruw 1 Price. 

I lurlton aiuriBti*! ftp >MHP 

| rr.-nTU-yliflj-.k Mail coo pen new. 



FREE 



■ NELSON CO., 5&& StirrmOrt Str* i 
| PE FT. A-E03. CHICAGO. ILL. 

_ FlBuaf&«hiT«£n*l&abBHl-hlttliicdft£jU mSjui 
| SaHE JuJJwt” tto eb%«iiia «»■ isir i*rt- 



| MAW E 

| ADDRESS^. 



Qi 









Study In pricey fif yvur c«/n hpmn Sn 
wnre time wILh (i||f «-iur»n fciy Alexander 
neid art InHExOrkir. L*cp:tlflil 



IP 

tQrtPUTE 



PTHTP 

Murray, aueI 

WJlJl T-:inirrir-Tr|*[ SPt r r:irt. mn ITIST. , ‘ ‘lfttL'Tllipr. 
jiiiiiT:i 7 i: v , ^rVWCtlVO, Iiyrsill., elC. h‘* 

yspivnH- or bather of rurTerpanflcne*. uvnr Mu 
Ini-trucklon i11u*ir*tn>n ■, Order si ■iiw _ , „ l^L 
all fiQ N-hp-lihh niua 05 nf HEnLwj. n i[ nns'cr. 

l , , . - Ee-nti and* 5? S3 Pop cemp-lwt*. court* pqstaald 

EDUCATIONAL. Swtr CO. m-A RACINE, m 



$10.95 UP 

FREIGHT PAID 



. . m , . . . loAX.ia.c-f aS. Wrtbp Ipr 

jn« C 4 UU 4 uj mnpt** id bci.&p. Vi'iLhnut Under Bs MiIL 

TU. 5. 4 anANifr CP-. *-tfl. QH ECU. FLA. 



Always write jemr name and full address 
clearly when answering a dverlhjemetiLs* 



RcgJ"i(Crt^ PdtCrrf Idwy^f 



buchstein-iiedcalf 



tly fHL-c-d. atr-ijriK and coai+ 
fortabla. NpIUniI u-LM^nrunce. 
Brncca fn-r all dutarjiutsna_ 
SeicniLiSe dro-lfla. Kdlr Terms. 
ClQ-ind Ay, « f . Miaanaputii. Minn. 



G 3 & F Street, N. W. 



Washington, D. C_ 



4 Ib Protect TfouR Invention^: ^kttulcvufmu HOVV 



PATENTS 

Booklet Free * Highest References 
Promptness Assured * Best Results 
Send drawing or model 



All Business Given Prompt 
and Proper Attention 



WATSON £. COLEMAN 



Wtp* FH* fljiBucroufl mud may be fc Tf 
OMtly. My (ter*oiCLftl fltjnioq asaiifM 
iH-nmpt antloii, stTlct conlMcncc, and a 
DltDlrnam of npc n*c. I piKSfflt tWt JOU- 
Hud me n model or aiwl □ a 1 . , or itec^b 
acid df>dr.t-|ptl 4 >n nf yoLir Im^nl I nn, .and 
tO.tKl. 1 will fDaK i? a BCiJi.b aod Feparc 



lam. | 



ciiiifd 



fiend mj? , , t 

(OvmP 4 d ytiTd esjuerl-QiLcc ad a 
Paccai A tiorneF- 1 



A PERSOnnL COnFIDEnTlOL PRTET1T SERVICE- 
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POPULAR MECHANICS 















.si ss 



SPECIAL 
2 S. OFFER 

£$ for 

AGENTS 



OUR CHART UlUc- PrlrJ slin^* hr-.v, 1 tss Itnsil |m m ~1 1^ 

1-f ULiy t'a.fHr, 1 .1 id ..IV ,iii ; Hi m - ;i 1 r H ,, , . 

i :■ :i.v i ml ii i 3 - h L>: -I- . rt'ii-i I itJ i*» ■ Jii ■■ J ■•!■■■■ i iiL- ■ 

.■V - .“. 1 1 ^-, riifli-r I,>!-||-|. riTi - 1 Bbl>e , l »• I h Ptf LuflkiriUH.Iti-i Hnn 

l>L' ■l’JItjJ aOMTI't f: i ■■■■ irCi - 1 Wmki k AH -LL An lull wilt- frnniljiv 

Aksfp Chari rlrui (Eifii; lUich-r-s to <Pi , icn , ir^ fi r u~** v- nh H;i>l!.n 

SiiH Hi i ill .■■s- < nidi. % . ■Liiisi] 1 . - . «A&QH AND P4P-RISti. 

E N Q I M-EE H ~5 ■ PM- 31 P! HorHl Enrdic> St., K in.i Midi. 




. OTTAWA 

t»,»ACTO» 



Tree— Cuts Log 

f Fit* rear fujivtr lakn-nAT shuft. ’ __ 

Drive thru ge«- raduefon, 1- in. stroke, ¥mF Circulilr 
ulade. Lconomirail,, oau-a irj profit, mna Pric* u»t 
OTTA WA MFC. C& ., 17 57 Fort: it Avcraug, OTTAWA. K ANSAS 

PINS 55* “ p RINGS 1 

F*r cl a 3 ■ fcJ? club, Ov er 

30 ft deai-grti, Frnett quality. 

Wife PcptH Mflil Cj. 

Ucth^icf, *. r. 





Wdn^-To^ NOISE ELIMINATOR 

BitHi-lL ID J-dUC r^'iLfl- llflllffH fllKTt wnvrt 
■find L-.|J-.|^ fvr. y 1 1 Ili.-v Ei>>iifi ■ : i -l r.,, 5 1 1:|:‘ 
rrolrfH. SiTua’Ptfo-Mi-in i i ii> ji.-:i-i:.:: ii]Li 

pcvUMEr i^r ?v 0 d Quo bmj w a 1 1 v..-.rr, il M. 

Itrtum In U lE*>h fur rufauJ it mu dMh : nii.i1 

IfftDJEft-raHE MflfcJIT, PnrLBL, mi H SlirkSUCHw.HI. 

RAISE GUINEA PIGS 

MO WET. T 1 1 4 1 ■. i i :i>’l j ane-li-l — W slf itMruiiHil 
RTf-Ji - ... It irt HlrtHiTji' liFfPiJirH p (i - 1 liny 1 1 3'n^l l|'.“ l jlr|'" ■' t- 

i 3 n.^ f i i K It I ; I, iShr«|rMi.,i liulle-Liii-. RESEARCH tOP* 

PLY to., dipt. FM, Z*3G W, Vork St,, Plil La., Pa. 

U.S. Defense BONDS * STAMPS 





Jl- i, *i 



>*. 

a-> 



/ ■ i; 



-J. 



ii 



MACHINE SHOP MEIN 



Needed 

NOW! 



Learn to up and run ANY 
kind ol ntachi n C: MAKE WlftftE 
MONET NOW by learning 
quickly HOW TO DO THINGS 
which usually take ycin of 
ktudy and bi-actlec. The de- 
mand lor SKILLED men is AL- 
READY ahead nf the supply, 
then wh#t WILL IT BE a month or two from new? 

b IpgAP Pav P^p'l nsEAH I lhl=C ChlLEIfM 1 I -TB £|IJIhtlfy htT E WI1 - 

“ ■ a S • a J mo 1 Ii jil, fl-.in'c mJhH lDLh liL? OpptmimPy 
which Is yours alinnui fur the I; I n^- KlnJfct isli; iumu.* rberklui 
Qf Jeni>!>n ,4Ji r merh^iilriil f_icl^ tulJ Mliuply uihI CJFaflJ . UveF -liflCHh 
pmrefl, ejeiitly aooo UkuNcniiltmR cover every eubjecl fully, LnNu4- 
Jiiri Tool ^Caking, hiimt M«3tlti^ r Fiisiedri 1 WKFrk, ^rL^tiiin I itjlI 
Urawlee. Funijiur, Mnflilrja Stop PraeiJee ami MiuuiPJuenL and 
bmulroda of elite? Hu.bjecia. 

8 Big Books (Up -to date Edition) Sent FREE 

tflTQti fur E-Kjun.lniLE.lorj. Vi'lili tUeiiL wo aend a Bi? Binder i.'T 
Riff pirees wIlEi 2\33 orlsUnnL «hnp ib-kele *ud gv-cf 1 :5 thi 1 1 ki^i t:l- 
ihjfLH. Tbrap gliow'. st«p by bntf in sr.l Up and mb a I Uinki-T 

an? kind nt b4i ami nre Lb oddlll^n io llie e i 3>i?uk? DBeldc 



Jn wri bgiiiC ur ptrirr- at lnyslnr*: whrrhpr n? not y«n wani 
lu k£ntf[i lli^rji, fih£>rk ii[i niiy fiarl^ j-jhj wileiI la. Krjie [bell 
great MONEY MAKING vatu?, i- beru if you want them, p^yon 
llie eunlftU Kind, of p|LjiriH“n k- . A year's ncrraUH Ieik ' '~ I ~ 

our eogibeerH iuw glveiE with tbepe bo uim without e&tra eh 



Afnrriuj] Trchnkil Soclrly. 



wlrb 
charge. 

Vn-raEifc-ir.pl PubEiifirri line* 1-lfrl- 



4.T1 Dr I tan Tf-thnicQ.I Jrjticls-. Otpl. 1110. Bntrfl At Intli St, r ChlLirja 
Vou rimy io-nd me Ilia H Dig Laafen iiud bii:iLr-e sii Khnp |l#-kwip fur 
free liKiralpfetLiHL. I wlJI FI Iiy HIli' .-lilivnc^ rhHrl£irk ■ . ■ : | ;. , Iml 4 «l J tJiT |> Ir 
to llliiiu Li i u-iifi-li | will hi>iil| JF L!i Hj j n If HI .-|:u.- -. anU * j, tgO 

I^P niurilh unpl tPiP- tntnl lirtf^ rtf nn| y SIL L .U|.i (s ipaLJ. If I rfEUTIi thifFT> 
ii- m iSny h l win i>w* m>1 hLng. Ym nlda agrre- ta ic-ad me a 

*H-lflihrrLl.ip i-n-j 1 1 » Lrig rnn- t<i r.iniUlL Ulff prlvllegcy L¥llb yuiif rxjikT>< fur 

4mk- yv-^ir ™ i Lli du i extri lYi j rye. 



lil Jrit:-^ . , fc , fc . L fc . * . H t ^ . T h . T r 

Pk-Aac fliiarJi i. leLcer Ktalliig use. GeeniAiLiuii, t miiiiai-i-r'K nnmr and 

d-:lil3L--- n | Lhnl L i til tiMmC i'll p.- I iijH-li ii- - ■ mail .i-. j.'l i'lff -ice. 



FREE 7-DW OFFER! 





Motor’s New 

TRUCK REPAIR 
A 





Explains Every Repair lab D n 
liery Mcrdel nf all Truck? _ 
TflJE Lhroiigh 13+2, Include: 
GASOLINE mints 



'Hercules 

Irtc-r* 

«ft‘!sndl 

l^fomlng 

Msck 

Pea 

S-ludfibahe.- 

Wflkflitskn 



Abiocor 

Budj 

Chevrclet 
ConlJneHtql 
Dodpq 
Fard 
OMC 

Hall -S rail 

While — While Hana 
DIESIL ENGINES 
ludg Oh^C 

Cum fiiijli H^rtule? 

Dodfle W □ik 

Heise Imsn Fnj.in-5 Wiuhcslu 
BlfSIL FUEL 
INIECMON SYSiEMS 
Amarlfgn En-Call-O 
koitli GmC 
Cyr-irrins Ti-nk-nr* 

It: LI. SYSTEMS LMcl-ud- 
jns F ufI, fiLDliPi., OurblJ- 
retorB, Carburetor Guv- 
crnurs ALL 1 ciefttu-h-,. 
tLLtrifilt SYSIMvHS 
tbehidiniff Lt^trlbuLciTr, 
MaiTitoLUK. Oonu:dLot.5 •-.■ 
HosulctarK, Stai tins 
M <L‘fc«r.- s w j t C Ll C i ’ 

TK-A.s H M i.'iSios.s cove r- 
I ' j E Si J 1 Limits, f f Din L fc - 
I'neecEa to 10-ap perf ^ , 
CEutchei, He nr AsI-sm;, 
lumut Oilier r5„ Tlans- 
l£f tiar.t-a-. UnL\pr:ia^: 
Bra*:rg. Pua'ur 
C> A J r Erj t kO 3j 
[e&iK fje&rk. ^ 



Gives Step -by -Step 
Instructions for Over- 
hauling ALL TRUCKS 
-1936 to 1942! 

JUST completed 1 — th.& only 
J bonk of it a kindf on. all 

thooffieiiLl truck manufacturcra' 
mmiiLula. atia eLurffled lot randy 

u.i.e. Cn\^rj ibath diesel and ftasalinc 
cRgin^-at| aiQdfU? hultt Jrom 1BJB 
thraugh 1912. Hundreds of pictures 
and aiBgrafua. CainpLule cdiFirtEi and 
spec^calLon taDLes. Otar loffl-.OOKi Im- 
port &elL fmst* ymj nikLE-t- LbOW abuuL 
Cujje- up and trpair. Scores of 
nedpful hlnta k’Ld idi'ns f<i r re- 
placing parts TODAY £4 itlat 
y rai nap kero America 1 e trucLN 
ROLLING! Sturdy. aratcrpiOOl 

buidlijg: eLic fl:* X U inchcOfc 

IVairftpCcd to COSiLuln r-riuy 
BLiEtEe uanenUa| fact you fcLeed. 
CD da ANY Jdb. special Hef- 
prrncc Index makes It r-asy to 
find the jL^ncr Lo asythaisg at 
occe. 




ANYONE CAN USE IT! 

Miikc-a the ordtnair mechanic 
aii expert! helps the expert: 
save time and mciEiE^y. AJTead 3 r 
being lc^cd by aehool?, q, S, 
Armed Farcn?. scores of fleet 
■n^ neFa. A’- alZabla only thiDuah. 

MoTaR Boai Dept. 

IMPORTANT NOTE 
TO FLEET OWNERS 

Special discounts art burned 
lor quaptliy purchaBes. If you 
decide to order Sn gu^rittty noir r 
-a-e bill you later at. diiDanmC 
prices S a mo refund euirAutce, 

SEND NO MONEY! 

srmpTy fill oui coupon b^I ow. 

Mall it today J 

MuToR'a up - 

Truck Repair Manual wilt 



today and a copy ol 

)• ta-thr^minute 



he afiEit to ypa nt once for 
days’ Free Elknipl nation. 

Pobljlhed fay HoTpR, 

Thu AiftarpntlVB Bislncn Ktf ult| p 
Dask II , 5J? HldhQfl !¥■.» 
m HBtf 



FREE 7-DAY TRIAL 



Metail BOOH UEPT-, Dnh T1, NTS Wadison r , IfwiVorh, N. V, 



JTffc MoTsn r 3 ]bfl2 Tntok: Repair Manual, IT O, K. X twill 
V J n T days, and 52 munthly lor 

1 wilj rrturii iq 7 ^ 

Name — am 

audhess. — 

CITY 

OCCUPATION A: EMPLOYER. 



.STATE. 






IScTChpnk here if y«u cheinnp I^.ki (TotH^u i&.CD) t^rth 
cou^jjj. Wo then pa? 35u costs. Same 1-day return p rl vlieg^. 
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LJ THE KEY TO ALL WAR AND PEACETIME INDUSTRY 



diaAtL 9 am. QL (jJojJl 



Making Good Money 
af a big Aircraft Plant 
thanks to this 



Yew, this free proved that drafting ta cat iy t mighty 

interesting work . . . convinced tnr I nred h pee in I 

talent tii j?et Iulth Ihi* we liquid profeagien , . . proved bc- 
yemd ei doubt that I ^rafting by the fuJ^iniktshtf C.T.C.. 
method can faemnalerrcl *m \ fcy At HOME IN SPARE TIME. 

So ! cm-nUrd- I learned Drafting at hnm.e, — in wi* npnrc 
time. Today I fed neeme in my job as an Aircraft Drwfla- 
«nmn. The W*r FrudiLuliun l J reprom Jinn Lncresuccl! the de- 
mand fur Aircraft DraftKnien, Machine Draftsmen, Arctii- 
lertnrnl Draftsmen, Electrical Una Humeri nnd Strew torn t 
Uraftameri. For Draftsmen always. come fir&l nan any new 
project in BMmufacturinff and Industry , - , smd in ihasc 
new Aircraft pla-nta nnd Shau- 
hultdens yard*. Draf tunum can't 
bn replaced with machine?, 
What'a more, Fm alii ted fur 
promotion (ind more pay — bnt 
if I wish, I can be Independent 
. . . jfu an In bmi incus . And r aa 
n dim flu man, I liuvc n pence tiane 
fuliirc ;lh- well jus n .lukhL joh now. 
JEutc'v 4i Eip: _M;lM llu- L'uu|H>n 
rlrop ii enrd fur the free Irinl 
li'iwjn. I>n fill a ludny-™nTid dru.fi- 
S u(i will l ukc C4ire of you EoTnuTTOw. 

YOU GET THIS 
COMPLETE DRAW- 
ING OUTFIT 

Wi Lhrjijt n. penny extra, ALL The 
Iii-ijLij. j'uia na-nd. ini ludiiLK -Li r : l i itn 
table. With 1 3il h outfit you esan puL 
, i.nir idciLe on I'-Lii:! t|utL-lkJy und 
with Hctfurmey. WJthtraEniiUi rnu're 
utt eel IO dpn.f tinjt in mwnLhi 

IWL yc-u-H Jit honm. nud yau 

can use llaeee very Ln*t.riL. 

meals as 1.1 flruftemiLQ l-iix^?- 



MAIL THIS COUPON 



CHICAGO TECHNICAL COLLEGE 

A-2C-1 Tech Bldjtf., 20&U 50, Michigan Aya.p Chicago, III- 

E f Li :l:-hi si - nd me Free Trial Lesson in [JHAHTINp sLiuwiraK how 
tv kuim at home by C.T.C. pl-mi Iw u pood jnb in nJicraft ami 
c-dier war industries. tiu ublignUnfL, iLrue. 

fi’ani '■ ■ , x . . . * . ■ f ■ ™ + . . t - . ■ * + + + +»■*■--■■" ■ > ■ ■ ■ ■ 




LEARN in Spare Time — At Home! 

tar af tti« College in Chicago) 

A few houra of plenuifcnt bom-c slisdy every — tka lb all. 

NO interference with your present job! With Chicago Teeh'i 
help, you train ycraredf step by wtep. Thi* tesieiL n-ielltod. — 
developed over 3'J yeara of C.T.C- preeroM,— will fit you frjr 

4i jub In rnujj tti-H just Hit klm.l uf n fub you've wnjnlcd, 

TRAIN FOR PROMOTION— and More Money 

ALL WAGES and aalarica have been fixed by mew Federal 
Law, The- only mnnju'r an w h irh an cmplnyew can art ifiare 
muney is through increased reatMinsihiSItseR and mere impor- 
tant duties. Gel this: tin: only way In which yonr ernuh^r 

rnn ]iny yuu naorc mnney lay law — in throLarh pramnliDil 
by givin-g you rnnrc rcf-p^neLbilEtiee- And the beat manner 
tci secure promotion Is through traEning youratlf U* be 
vmirc vuluablc. 

r l’o prove to yon how c-aipy it is to learn Drafting by the 
r'hieago Tech method, we'll send you a Trial Lrauon FREE. 

No I'lmrjGr for thin Ic-smun oithc-r now fir InErr. Sond n po^t >?.ui1 
or Llh«i Cvy|Hin uo^v for FRICll TRIAL J-aHKi.lN In IFniElauj;. 




loda^l 1 



39 Year Old College in 
Modern Well Equipped Home 

Tti;]mkiLL Culli-jrL- has Rrud hilU-jL kurdrc-ils Agcv-b'-F Tul 
drafiJiroii-n. uud l^chcucajir.M &inrc ilk founding noiifty Lll 

y viir.H LI iLi-i isji ihat limL L r iKa- mfucolLDiuil ulurdrLrdii nnd Ln- 

slrunlluu havf: In-ifi of \he hiEhcsl. ChinjiKu Tcchiuca.1 Gollogat 
Mcupiei n. unique pLai i- ju the nJu.cnth>nal -worLd In thnt it uIIi-tji 
bulh rtnidenEdnL ond lErunfl Piudy TcmricB. In ats new hame on 
Miehijfau Avenue- an C]tlr-|igL]| Ihe C-oLSr-pe hmi mndem well-cyiuippird 
UlaupD-, IjibniTi.tnriefi nnd draJling arfomn 
whi'ro hianHwirtP. nr* Ira tfaSninff tar p r.a- 
motlcra in LI * day and nve-nlnpr elnmxe-H. 
You ran. bh- 1 e IiLmi sjune high sradn 
tniininR in flrnflisic rlRhl In yaur 
own homo-. Krr-p your prnH-unl job 

and tr*3 - *-- - L — *■— 

ClHIBlI 



WOMEN! 

GlHt end women 
ore also taking 
goad positions in 
drafting rooms at 
Some high base 
pay as men. Find 
out if you are 
qualified. Send 
the Coupon, 



Addrwtt 



CHICAGO TECHNICAL COLLEGE 



CUy . . r , 4 < P- +.* * t r ‘ - ' - * * 1 - « - ‘ » SUlEe , . 

Oc^upnLiun . . . , . . . , . l . , , . 4 . 4 . 44 ,. . Afcc 



A-20-4 T«h DldR.1 2000 So. Mklilpf-nn Avenue. Chkajga, IIIIfmiIe 

.Hem- hf f A'flEiCnd! Hu rut. Studp GoUnCtf 
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POPULAR MECHANICS 







CLASSIFIED 



AdverTU?m*nH in ihia Mellon,, 35 cents per word, oeteh insertion, minimum 10 wards, payable in advance 
la be iri 5 ertH?d under proper classification in February blue, copy should be in our office December Zth 

fnbruary issue on sale January 1 *t 

Popular Mechanic* Mognkivte, 300 bast Ontario Sire of, ChkogO, Illinois 



YOU’LL PROFIT 

By rending; and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazine, 

200 East Ontario St-, 

Chicnoa, Illinois 

Dear Mr. Jahiuom I wi*h te eip/cia my oppteeiolion for ihe ex- 

I lent resufls which I have obtained from the small classified ad 
placed in Popular Mechcmics Magazine for the Jast few months. 
I've been receiving about 300 inquiries par ifionlhr That 1 * about 
one third more than any other magazine in the science magazine 
field. I highly recommend Popular Mechanic! mogaime for classi- 
fied advertising. Very sinmroily yaursj 

(Original loiter on file in our pnica) D- C. DYKES. 



At:T[>M[>HlLKS— MIDGET CARS 

OPEN Gums* door* from Lour cat. Sim- 
ple. EffioLem. ItLMJLpeiidihe. Make it jout- 
Klf. Full JoatraetJojis. Blueprints. nci 
cents, Gilbert. 71 Wells Avenue. E^t 
HwijDTd. -Caiift, _ 

GAS-SAVER] a«L 30S uutro iul Bulg- 
ing Dover I Instant pick-up! Patriotic:! 
Beaus nfeUrnJTIR 1 Wivnqh Install* Lpiitii fit- 
ly. Tested. Tfciuuaiiii<L. Ln. use. -30 day 
i:lucii:v baek fuaj-antee SI tint amazed! Au- 
to izLu r .-l l control. Faya Ltsclt in one month 1 
Give mate, year, 13. UO pos timid. AiiUh 
motive Sale* Co., fc 5 a Q- Ardfnora Blvd,. 
PlttfbMrtfa, FapBa. _ 

ROBERT M. Rauf \s Fucnnus Gils-dIim-t 
ELuzLuniLEtT will fcJvj you t car moie males 
per finltoLL rmfl smoother oneratLon. -S^.-UD 
post paid. Give car model. Epred equips 
mm* for rjicuiu earn, madpcls and. bun.^. 
Catalog 25c Fun! JjUi $1.00. Bo J£ 546, 
Ander flon . India na. 

INCREASE - Power at motor gasoline I 
Circular free. Duverwiux H Bor £l3-J, B*t- 
Llf Creek, Michigan,. _ 

GASOLINE Batitid duvict. WjiLltL COTIU 
piiuv, 3429 No. 1GLH Street;, MILw aukee, 
Wis consin. 

AUTQMOB E LB Racln* book. fiftH r.di~ 
Lion. urcLL ilIunLrTitrd. Innirur LtOft^ On 
building bodies. IraniM. engines. Ford A 
and B MfclfWttlOoi. Pltna, AAA rules, 
apefinoaliocis. Roadster racing. Jiullftnap- 
eLLt Cfifi. St. DO powpftLd, £11 5 C O D Ray 
JEuns, Dept. 477 MadJsoovPk. Clndrth&tf, 

OtLtLI- , 

WHIfLLCiAH Superchargers. M. Increase 
mJLca^e MO ' ■ ; power ifl r f. Hi'lund. £I 2 q.j ■ 
uniat. UhJvLjL.Jty teal. Any ear; Glue 
mate, rear, wrench ins tails 15 minutes. 
Oood fC-iirtUc Willi 3 GK'i fuel oil jilLx. John 
iiiiziLi' v Manufacturer, 51 IB LuiaJnc. □«■ 
tPOdt. M tcll. 

FKOFE&SIONAL Midm rucr-rs, motor* 
?.coaLera, DtLdget cars. Parts, plana. Hand- 
Iwot catalog -30 lllustratloiM. piqnn— 2ne, 
iJldffoot, 353311 Ho r lh. Tr a y. Ch Lcaaq. 

ITEW Sclentlflc tablet' Iriereftws mltc- 
ega MP 1 ", -4P r ; sL ba* trouts dan gallons, 
C^h <>r Q.Q.D. (500-1000 extra lULLu^.) 
jtesnlts guaran^Eed Details me i' Agon Is 
Tmt*.> GM-O-Lubrl, A3J3S Mand.or::on. 
Omaha, h'cbr. 



HELPEE1 SsprtEigs lor Ford Vfl. Mercurj 1 . 
Lincoln-iOEFhyT. ChcvF0>"I. PlyinoiLLh and 
g(hor cars ja.SO. Biairk untl OLd^inCDl 10 
&M.5u. A !i ChambeTA, 365M Plymouth 
Hd. r PljcuouLb, Michigan. 



WAX Cart caay — cleans ia-stor. d^itln 
action — clrapj; as A RkuI labar- 

aavtr. Durable. LtLUKtrtnsive. msuy uses. 
Sansplo Crce; " Felspar Wax Floss , iH H22- 
S-W Taylor. PortL-md. OftyW. 



RECLAIM Uocd oil without cosl. 
t l-cu In i s. F- Ocrwln. Alvg. O^ta. 



PftT- 



PLjuTINO Outfits let uut* pftrts. Oma- 
nrtt La a htterF. No tints used. Free 
EflrUculars and nrools- GUhQLEtal Co., 
Ate. J, DeCLtUT. Ill 



AUTO TRAILERS 



BUILD Your oin hou!<e frailer. Have 
o-saoily the kind and sLish- you WanL. Ut- 
rungcd. and Efiuinp^i Ihfr U'-ay Vd!! Wftflt It. 

Savu inoney and have a -bettor trailnv, 
Thousands nf Kmart pt'upjL- tLavb bUltt 
I i'u in Jleu DacLdy |tLans. Bend Luc today 
lor Jim a Interesting trailer nl-nn cjiuLc^t 
lllustrannp 1 Blrpuinlinod ucid convene Iftii- 
jL nmdEL- uf Ikm&c uuLii. v* wLiLt floor 
pians. collans-Lble u-nt trailer a^d utLlLty 
t-TAlter any o£ which you can build YOut- 
.ii'lf. The plan yo-u casta uiiLy SL 00. 

Send rftmo today lor catoltNr. Jim D-indr. 
Box 19 -Al Wuuksvu. W r l-scoiKLn. 



MOTORCYCLES, BICYCLES, MOTOFt- 
KC. OUTERS, SL'FFLIES 



"MODERN Motoreycie McCUUttlCK." 430 
pnge bH>ni;, Eng illnetvations. lust puitli&hed. 
]-!>: LrfLsi vrly CUVtrK— OpertLlLtig, ulllLeiE 
nance. eoimplet« rccondlLJoning. Amerkeflii 
and BritLeh matorojdflB. ixpfpald, 

DescTlplivr fri'i;. Nlqhi>l.^?n Broth- 

txs. flaitatoon, Sait., Canada. 



BAVE Oasallno. tires-! M-ator-£coote:H, 
iwtbreyeles, bicycle- nmtcir^. ifudRrt ni.no- 
Itiollll-ra. ga,&0UtLe fUginra-. Nu prl-urlty 
nMzcs-^ry Uiu^irntncl cyiEnton one dime 
CLycun-rzi. 3fr7 WiLst PLcO. Lyej AriRtLi's, QalH. 

MOTORCYCLE Part*. ttem r and UHEd. 
CetaLogue and vtngs pin 10c. BaLLat, 
Hil N &th, St Lc-ilLs. Md. 



BICYCLES, Pxirf j-. Him, AN MOPter 
tlrteJ. all *LZ«-. ^h-clJ dzmc tar list. Cycle 
Triinsiiort Co.. 1241 So. Ml^tiLgaii Aug., 
ChLro**. HE, 



AYEAYlON 



ABSOLUTELY F\rz.l l:mf oilcr^d. im- 
proiTd. gcnu-lnc Qi^idi'tLc ptan.^ for dim- 

SSiLiflud, Ltd Ln qnr constxueUWl of OUT 
Baby Ali-Li mit IdV u'jng. tJmn Lnst^d. 
amaslLMt performance. IiLErodLLCt-ory price 
per 5ct. gia.flp. mroTunatlan tree. Stand- 
ard Aip-racraf t s Ft Worth, Tfiz**, 



AVEATro^l cadet prrn-nratory ccmkkpv. 

Ej^hl Y.-i^rk-: InUziutvE ri^idnnc^ tmir^r- or 
huriLL' .iruriy niiuriin. Ruttu.T[i!T!l Prepare- 
tor 7 SchDoJ , Long Beach. Calif ornia. 

“IDENTIFICATION Badgcholder/ 1 gold 
clip, Kviiiunr leal her 30c. Banko-. Msn- 
Clit'iti'j. C-jm li. 



PltOPELLERS— All lypes. fl*CS. Latest 
deKlgn, 3 ^Lidi'K for MlcdK boat a. Factary 
oriccF. fetandaid Aerociratt. Ft. WorLh, 
Tuiax. 



filXi WaR-RahCtaIN Alrplftiis* — Heath 
Pli: u:v!> 1 £35. C iLfUsK Robin $15, Ii*mk ji i-.i - 
tors; li-palrable cnckupa £50 uu. Cub, 
cnatr-d mcinrp l 3 o un. Send afi-c Ear 

tall catalogiLK 14 1 a . log location, □ , .vslit>. 
price, address. Used Aircraft Directory, 
Athena, Ohio. 



AVlATsOtT Books— Latest tlt2m — Bpransn 

CEitatap (fm 1 . Popular M^chnnies, 

SI. Clair, OhlraRo. 



BATTERI E5—G EWES ATOR5— ETC. 



EDISON LLfrlimfi ntgrpxc iii It^-rlrji (at 
llfflit and nover. ElJmlnate acid battery 

dLSM3M!S. L.G 11 R R U [ir»p t ff!- ALl t 2 ndp Tll“ 

built izancfatlng olanta. laotoia acid tnis- 
ci'lLini'nu'; articles xt bnFRain orlcM. Free 
Interest Inc literature. T. HavLey BrnKlh 
CO.. Crottm Falla, "N Y, 



EDISON ButtEidcs. LzBht. Fovcr. Fir- 
Xitta J'C*r 1 1 Eh 1 . Five year gcLLiLrariLiHi. ta:n ■ 
Piet*" Light 1 na plants Free literature. Scv 
Jay Company, 331 Yonkers Avthuc. Yoq. 
leers, New York. 



ELECrmrAL fivmxcs— EQCIPMtiNT 



AVTO l S 1 UPPLTEfi-»— EQUfPPffES'T 



THE Lard'z- CdhLJBfcl Get 30 feliable 
proofs Irea. Scheail, 2€3X. Duluth, Mm- 

nraotg 

DIESEL CotiveLslDLL: ComtUete jneenan- 
Icai enulpmcnt and iiwtruetton* 9^0- ad. 
j^uniqlny []q . 'fminl-an &4ass. 



AUTO Parts— New or uteri. PrLc* ol any 
pait on reouesL New mufflers our spe- 
cialty. Meyer's Auta Farts Co. r 
DryndCS , Hen* Q-rlcaiu . Ln. _ _ 

lSt3 ION1TXON BupeTchBTger 12.50. Fail 
sUttlELg. mileage, ncp. F-C $alos Mig. 
Co., lid John St., New York 



BICYCLE Nevj! Ohdricyclng nvail^hkl 
PiotesslonaL people: Maintain yoiu dug-. 
ruty and prestige Ride the only ^rational 
hlcyrlr t>. r cr drfllgnrd nprcih^nlly for 
edulte— Lite unique. mad>’-rn bkyrlr thul. 
“has rverylhlng": Exclusive Impr-oved 

d-rivc 1 |H 1 M vJforti. ^D^ciol "Airromp " s^flt 
I L5 111 . ■U'jdrl, bn l jz-tckI. IcmKer wheel 
bR^, low -stung Danse, '•'gear ahllt/' mar- 
vel-ous coaster— nnd more™ No urLorlti". 
Supply ELmite-il. Kush dl'mn for LtluiitrntPd 
hLernlur-ur Chdnrycln Ratrn Cnm]>n ny , 
Bov 302. New Orleans, Louisiana. 



POWER Your bike wilh outboard pio- 
tor Plin.i. 51 -'Hi di'JeriKH: .'.riirnrin Danald. 

jjaverdlere. 21 FouLLti St. r Wat entile, Mu. 



FOR Motors. Teldcm. Kranratur-s nnd 
Other L'lerS riL'UL lLt:iaH. WrEte LtJuy Cgiii- 
pany, Mlnneapcha, Minn. 

1/6 n. f wcatsnRhouae 116 volt direct 

■rurriiil rlnctrlc motarH, JiTfi, Will h;u- 
lly pull [ i Li u EaadK dll pujtips. churns, 
milkers, shredders, shears. Sun d check or 
ULDELMy order |p CMOO KJ^ctrie, Bsi Van 
JJurtfu. Chlraca. 



TWO AhsLco mus; neti- lu'^.ruLvlDii back 
— I5 l Terry EdLuk, CetlDkE StaUdll 1515, 

ToLeda. Ohio. 



EL-ECTItlC Ptnell: WrLtes-EngTav-PB all 

mt-Uil*;. *1.60 poslpold. Bcycf Mfs-. 
4515-11 Coffagu Grove, Chicago. 
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WELDING— B OLDEKING— PL ATEXG 



MAK£ Yeur own electric weider, tow i« 
pJrbr kit,! Kfcryltlrihg -nuppjjfd With full 
dj i*.'L licitu for ^ ~ i : z □!> li 1 1 - Sb.9iJ. WILL 

make SL9.95 £€t. Marvel Elect ro WeLdrr 
Mff. [»■ ■ 133 A Center _N nw York Clt*. 

auC Welders VAnled by the thnuHiuta. 
Loam WjLia 5lfl jjagu ietEDcu manual. Over 
Llhi hn^-lo-da-li photos. S3.0Q cony. 
Moui^Leiuk; gLUrttnCce. HotMTtffdd. Bos 

M - 151 , Troy, ■Ohio. 

^ BUILD d_e. Arcwtider without rewind- 
ing armature, Rlorm tl.flD each 35 to OQD 
acoper&s Irons vehicle nseieta. liglii plaint 
p^nujutjors. a-u^gmeblSe startcr-kcr-cratcrs. 
Wrl^ Hj-a Club, JlB-34a2 hi- Mart, Chica go. 

W LLD 1 NG And LuindrP’dr, gf moiir-v enufc-* 
!nr and money aavi u\t Jdeu. 7 ft 2 inuetya-. 
Ughs -and 3H paxes in Ilia Shoo Nolcs. 
5Uc. PiroulAr Mi: rtiaiaLc-n Pr+ee;. Rp^m CIO. 
'■IQQ £ Ontario. OhLcaao. 

MACHINERY— TOOlS-SLPPLIES 



BUILD Yinir Ota a millin g mn rtis n.i.'n and 
shapera from Lewis CQ.aC.Ln g. 1 .. Many small 
sl ps now handling ^ar EiLb-eontracta uac 
these Lewis UH3I5. Never a complaint on 

quality, dta-Lgtt dr MUCH. Send L lie luC CuL- 

alop lisUnE_34 Lwma. Lewis Mftfhini* Toot 
Cuinpany, F.Q, Hu* jsti. k ta, a. Depart- 
ment h a*. Los Atigelea, Call! . 

PLANS For matt tiff internal key way 
cutter lathe attachment. *LDQl Gut 
square FipLi.'s, LruiLnhLng. etc, Hobson. 02 

So. Dearborn - Chic ago. 

TECHNICIAN Inspection njJjTDra — lor 

■aircraft marker*. shipbuilders, m cchaalp*. 
flfrC pills postage. Guiiitil] ALTX.ru.ft Pruil- 

uc^flCH S-dl Ve rin on t ,_L b Angc } es . _Ca 1 1 C, 
RECLAIM Dull and broken drills with 
Nia-War Oriii Grinder. Circular free. 
TTfr-L’ur LiLo kifg. Cu. Spirit Lake, I-uwu. 

1 V T iA" WILLARD Lathe with s=r. No 
2 Pratt & Whitney hand idSlliist Machine, 
lour olcp enne drive. Write for fuJJ nar- 
tiaulara. Cincinnati Maciilnery fc Sunulv 
Company, 2)7 E. fccccod St . CJncinnotJ. 
Ohm, , 

GRIND Drllla [Ike Ea-nLr-ry! p f I ach rr.r pi 
Ibr bench grinder. Chl-ap. Factory, 611-B 
Hut 33. Kamas City, Ma 



ENG IN KS— naOTO RB— DYNAMOS 



BIO Pay Jobs In WeLdSng, Complrtc 
^rnidlns- Jrssgn? fttld rchltlKe buok. 516 
sages, tl ieisoh*. ta.fld cgp^-. Monev- 
hftr.k pimisinLCi;. HotiartWcid, BdJl t^ 5 -M, 
QbJe. 

WIND i HO Da La, 225 btutOrn, ainRie and 
Lhn-H phagr. ti pa. Motor Data Co., BOH 
753 J, KjiisPs. Clt^, Mo. 



&OATB h OUTBOARD MOTORS ETC. 



TEN Plywood boat plans SUc. CaiaLos 
boat building pLmk± 10c. The Rudder, lo 
g#arrpj strret, N bw Tfjurk. 

BUILD A beat by the Weigh S>'i<rm. 
Usd Welch mdchknexl boaL parUi: burnt 

building mbl-ixiak and suppElee. Send LOc 

for faialbg; 112 duaJKiih. Wdch Hi^iL (’pm.- 

pn-ny, Mf-nb rnorvise Falla. _WJficon^l n 
OITTBOAHO Motors, used p^rL 1 . , Out-^ 
bC4ftd Exchange,. 1191 Rtniscn Ave., Drouk ■ 

ITU, H, Y, 

FULL aise. cut In shape boat paiLpms, 
bliir'ijrm is V.i - 30 P'tct lirustmted 

r ~Bbild a EnaL " catalog, IPc IcuJcj I. "]lnw 

tn Hpilft Hoflts” book. II pn crevtland 
Boat BluepriHt Co,. Station A-flS, Ctuve- 

llLD.d, Mft 



POAT DnsiRnow ara hlfbijr paid prolcs- 
ElOiiQla. fJunMik'li' -rnurj-e by utu.il. Cz. LuJulE- 
Wf^lawi: MnnLMlI | n r^. J 



OETBOAH-DS — Sw?e s a, Gnod iLscd 

K rts. h~i 1 1 m akes and madeta. Baraama re- 
lit inOLurQ Cr^ridriLL Hicks Co.. SiSiJ 
CO ilimunweal th. Bo ul on.. Mm 

TOlID-'JiJ^rpurT-Zdbhyr DkaTine convex- 
xibi^. OntAlbg 16c, Lehman Enkkneerkng 
Comnany _Deol. D Newark _N 

H-POQT Outboard runahcuit — Build it 
vouraeir Sloiple P LrLejrprTi!::ve, |[5ustrateil 
instruction tookl^t Ht PuDular Mcehnn- 
Ica Pret-t, 2fld E, Ontario St.. Chlcsiid. 



ATHLETIC tQTLTFMF.NT— BOOT 
nUILBlNG COURSER 



SUPER Jy--jnt£U. — ELghtnilie defense and 
■ttacl system. Sensational new noint 
rtudy cour^r- now read* ! Ludjil tg hek 
JfUlea twLre jour si i.r with atll^ JOur bar*: 
binds. Free details. Ndiftm Co.. i&D 
Htirrman. Drp(, A-SDH. ChiCfiBDL 



HANpBALAHCtNO Builds muwtes. Eis- 
ILy icarned. W. Puwtr, 523 Vf r Vine, ftaW 
ina-ioo. MjchLgim. 

BE Blrona. muscular. Eutl ot pep. A 1 1: a:- 1 - 
inu bem- budF-buiEldinir n^urse Wnlo 
0]y:nl>IC Eystuin, Duti-L. M. Wa.tprrLUc, 

Maino. 

BA K- BJlII- 4 . Exorcise equl nmont . 

Couyaes. SpeCiaJ ciITits! Ftp-t bcmJcIpL. 
Good Barbeil Co.. MS1-FM Walaoti Rd_, 
It Lgui!^ Mfl. 



BFORT1NG GOODS , GtJN 6. J [SUING 
TACKLE. ETCL 

“E-K-BTEEH" — E-adldltJ new prtn^ple 
Id sled cnnstrudJfui. inarnnse? rnaatmiT 
pleasured 1 lK 1>_ Eadil^ LlILl, .small cost; 
cupyrikhtod drawings and Jnstruotloni 
tiilis mil. Di'Lajls Irte, AgiLiinon Ago ln- 
dostriDR. Mohawk, N. Y. 

FTJR^lEH-QAMR II JlUt (he ttibnlhly 
magazine ynij have boon Looking lor. Ed-> 

I ted by A. V. ELaid i ni, na ordrnt h untf r, 
risherman and tranper, who kh t.hni its 
C- pws arc chocked lull or Lht^reaLlAt 
nrfjclRi illtHtTAbnd with actual photos an 
hicnLinr ,E.rap]>Lng, Fishing dugs, fur farm- 
ing. raw lur niaThetk. gnusUnci bca, rtc, 
fcnhfed by welt knowiv men such aa LUiHUn. 
Rubimun, Dailey and. Dicker, Fr|gc T 50 
a copy or il.&D a year on bew-ssiund. Bpt- 
elAt iiJTer d months only 50c Ta obtain 
offer clip ad and ^und With, namr and rc- 
^uttahc^ r^tAFaps accep<AbSel wi Fnc-F.bh- 
IB 6- to p y fit.. CoJiiFTihtt. Ohio. 

"ilAfiir Smitll-iLiinn ljwtnjctlan'’^ei- 
PBge texthook giving steu-by-fllrp details 
for small -uruifl tnlnlng prografb al iiidl^ 
vEduaLi and grulapn, using .21 mlLtier rities 
Cur biisEC Instructlan. Profusely LLIusitaL- 
ed. pocket sLK’d. Mic, eoan or Htanipa. 
Full SnlaruiulLDU .ibmLl mninbCF^hlD Tjene- 
fltfi. free. Nnlional RiQfi Axsuclatlun , 
laiO-G Rhode Lei and Avo.. w^hingtun, 
D. C. 

1 'T ACKIIGLE ' 1 Etot — FLuLmg center dot 
reticules for target "acapuu i&.OO. Hunting 
'sc L-pi'-s ilQM except Weaver 33Q-44l> 
S5- 09. Bend j':4j]?u. Prumpi service Free 
falderx, T. K Lee, Bjnnty hfam. Alabarpa. 

rnr.y. ratjiiug. hy tySn« and' 1-art mei- 
Ing niattdJLln, lljK?, strcaJiwrH. buaE. Jurea. 
^hole&ala prlcta. auprenit Mfk. Cgmpiny, 
Amarijia, Texas, 

die i.grd'e ooinlPjf! Gul 30 ruliabli: 
pt&ulK Irw!. ecbi-all, ■3633t. DllLiJth. Mtn- 
nesota. 

BEND 16c Fur list 3W used ffuvka. Fra/- 
scth'fl WJILmar. MLail. 



PR EEL New nnd used gun an d sports 
equJpnitnt catalag. Ovtr Iwo tnoasand 
tirj^d and Hfw ffUhH — All inadtlB— ALL 
tabKi’-s^ALL rnlibem Trade your arms at 
KLein'e for other iu.na ar tar bargains tn 
uthrr f-quiprncnt. Or *ell your modern, 
usvd guns ta Klein's far ri:;h 1-Ughrxt 
cash prices paid. If yau wl*h Klein 'x- 
cbiupicie Ashing uckk< and golt club- cata- 

Iu4|. kindly dtsenbe Iht Lypc uf r a qaLprni !Lh 
rcu are Interested in. Wrilt ra 513 Emitb 
Hals Led. CtUestfa- &cnd 3c stamp far cat- 
alog 

Aem^HERY Equipment: Catalogue liee. 
Mld-Wi^l Arclitry, ^lilDU-A Koal 'JBth. Ch|- 

eaao 

"RAISE EArlhn-orrug for traflL,'" Snfor- 
Rin-tion Irce. Blamp api^rucLarnd Buttjlu 
Z antDgJuuJ keicurch. I QG "P" Broad way, 
Peoria. Ill 

USED Glina, buighL, Mild. I'schangj-d. 
List sUrrari. Howe FiLf COinlHLby, Cdojjctb 
M ills. Maine. 

INDOOR And outdoor snorts — LatLit 
bftoX^— Bargain catalog fret. Piipular Mh> 
chanirn. 63U CiaJr. UTiiCJigp. 

FIELU GLASSES. MICROS CTIPEH , 
TELESCOPES 

LEKSIS — Build your bwu. tel e-so-e-pc. 
firld gln-s. 1 ?., rniceo6co|t€, rules M0t. cu. 
AssorLOLuJit of hfii'cit lenses— £1 OD poiii- 
EMiJd. ThJrly Lenso* — I2.-M, Uixly dlfTtr- 
r-nt lersae — ^SS.flO. SUgblly chlppi-rj ms 
Q4gc. SalLsfaetlon. ebsolulely glLiranlred. 
AniL'ilL'acL Lena Ccmpajiy. 3313-M YLtie 
Avenue. P ark Rid ge, IJUnnla, 

ASTRONOMICAL TeltbCO pti. blnuculun, 
caincraQ. ibierovcapuji; bmigtit. sold, re- 
paired 6rnd IDC for lint, uf inKtnimmtJi 
^eslred. Ramnu^rn. Dgx %m. Anssterdam. 

rjhoculA'RS. All niahcs; apotllug 
.sdQi>h:s and mlcroscop^a: Pruprrir renaL-rd. 
ivpSa&tmL?rils made, and accurately cul- 
aicnaL^d, Frlet^ ifoxuLiablr. Government 

rantrartuTn Mjiyluml Ppl'CIojuh OvCJcal 
Cp., i and 3 N. Gart-y fit. Bali I more. Md. 



ANTIQUES. RELICS, INDIAN GOODS. 
CUKIQ3 



5 3TONEAGE lEidiaii Luula 5Pc. Catalog- 
5i!. g i^tenhop, NorthPranrti. Karma^. _ 
RELICS. Minerals, coins. m.lnJatum. 
CaLaiog 5c. Juitu-n Antiques-. Northhranch, 
K j 1-L^a.v. 

ad c.finiuke 1 nd La a arrdvhMda r fl.DflL 

Calulug Cj L '£_ ^ D i r ^ r G t-PTlwopd. Alt. 

INDIAN Rrlics, gnirw.. bllU-. arms., crys- 
tals, curios, cle. IJluutr^Led cutalug Sc. 
JlIO asicienL anuTheadS B.flC. H. Daniel, 

Hot agmft Ark. 

INDIAN Relics, m-aaworli. corns, curios, 
hiLherub, old glass t^atjilog (c, Indian 

MulLLiQ. 0:i l/ji ri:', Miin:- u.^, 



TAKIOERKT 



TAXIDERMISTS Buppllia. New Largs 
catalog lOt. Nowotay'a, M»1 Broodwaj 1 , 
Han Antonio, Tex. 



DOGSk PETS, BIRDS. RABBIT® 



raccggns. Minim., [mbs-, skuhhja — 

4l Alberlca.'a flbesl," Brecl fcmaliK. CftHl- 
3 <:g. Mic. Bhatfy Fur Fanu, Spring^eld. 

MEnCrtMUlA, 

RAISE Rabbilx, 1 bu.y tlir-uL, Ytcc book- 
let, Taylors Rabbit Farm, HaiKville. 
Gnj rgza 

MONEY Rating rahbiLo. Investigate. 
Folder 10b. Ci-Mt; Rabbjlry,_TLifin. _phSn 
ST, BERNAltb "PuppLuK. L'liauipian alrrcl 
beaikElra Franklin Yranng. RA, Rlverhuad, 
Loug Island, New York, 



FARMS, FARM LANDS. REAL ESTATE 



BEE The Highlands or Louisiana where 
winter bnnp; no Idle «r e*. Choice cut- 
over Land an lew prices wLth ternt^. fti-jid 
Lur ncsCTiptlT-B- book WltiHMLt *1HJ flatlPh. 
LtMig-Brll Farm I^and Cwrpurallur., HOli 
_R. A. Lonr Bide.. Kansas City, Me. 

GOOD Farm bargains^ Wuhlniton, 
M^nni!!iala L Mpniana. Idaho. Oregon, 
NutHi DnkutiL. Depeuduble rroizi, liLTur 
able clLmatc. Write for hterature, Ur Is 
dtucnbing typical farm*, bonify whLch 
atatr. J. W. Ilata, 116 NurthexxL PaeifLr 

R/.. 61. Paul . Minn 



91- ACRE .Riversidi- farm; MofiP— In vil- 
lage. '. a heur smart city; owner made 
Ijauii money grabhlrur and gystCTlTl*' here; 
I-lltL lit UlliLgr. 1 D JiTiLt trees; guod Q-ruum 

dwLOung. barn., corn house: turisu-: picture 
page ib lug twnto for fret copy. 

Sirobl Raallv, i5i-p Mh Ava., NeW York 
r\l y 

CATALOG New Mexico rfftl wta-ie. Box 

D, KeW Me Alra ji, Santa Fe, N. M 

III ACR£$. Rtar While RiVer. uhLbi- 
proved: neulcry lunil. *196. -S5 down. *j 
mnnthly- Prrr- hut and hlerwt'q™, Hub- 
bard, 355 Grossman Bldg., KinaOi CLtjf, 

FCanij _ 

OOYMRNUENT' Lapd 91.CP mm up, 1n- 
[uTiEiaLJail all LsUlLl-s 25 ll e u,Lu. NslUdliilL 
Tax Ser vice, H51A ila>CEtlc BSdff.. DtlreU. 

IQ ACRES Quod Florida land (AQ.flQ. 
f-D.OD down, 15. M m.Dnth]], , . R. W. Stew- 
■p.rL mvcmwA. F lcrl clfl. 

ORLANDO, Florida. 5 oerea en main 
highway: good trull and. vegetable ]yud. 
CB*y Lntitlt ; tr^r Anklet. IXparlmmt 7. 
BOX 1944, OrlL.ud.L-. FlnrLdA. 

POULTRY AND PAhM Slit^LEIt 



CHILKS And poi;31s champloh mated.. 
5U varlalLea-, J r iiybrLds, iceo^rd I CLi|j«lcrl , 
bl-oodtfeted.. Ruuii po*UiJ. Intge colored 
ha\l, Lpw pricra. B^TTY'ft Farm. Rwitc H. 
Clan Lida, Iowa. 

BEG Ganli pmiOLr in turkeys. Read lat- 
ent bi-aOdilig. reudLnjf, giuwmg^ uuL.-yrl- 
ing tipA SulbdCrlberfi' qumljaiLS ujjh wait'd 
Tut One year Si. Turkey Worid, Detk 

75. M bU fll Merlin. HI, 

REAL FrofLDt lioib hcnUry can bo yoens. 
Oldrst and boat iwuliry )ounial wilt help 
you f of less than sc month. Only 25c 
year. 5 yeu-m J] wi Coin ■or stamps 
American Fealtty Jeurrml. 535 So. Clark. 
(ThJcagp, 



POULTRY Payn .many— Let America's 
If-iiribng paullry inaj;*Rilic guide you. New 
fat Uh'tx, ibpeewful methods -OuetUotii 
answered free. Oha ,ynar gnEy 35c: Rvo 
jeam *i, Poultry Tribune, Dept. 22. 
MOiLilL Morris, 111. 

COLONIAL Chick?.. World's largnL 

pyodUCLiaj] rn^-an.i inive^t pr:e»k l.f-fl-dl gilc 
tuTCds. Catalog tree. Colonial PfTuSlry 
Farnuf, PLuasnnt Hill. Mo. 
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POPULAR MECHANICS 











FltOriTAISlE OCCUPATIONS 



RAISE Highly profltRWf AnE&r* rtb- 
tj i ! s . Multiply last Wool tarknits S6 

pound, Plenty market a. Particulars free. 

WMtt. B^Fcrtcn. Mich. 

WELDING Pjl*s. Luttrn -Alth 194 2 Linde 
echont LfiKt manual. &15 papas. Over &flQ 
photos. &2 Oft copy. MOnuy-buck Kwu.mn- 
ice. KotaUFi!]ri, Bn* M-13S, Troy. Ohio. 



MECHANICALLY Inclined fcnen - Own 
and operate j-iifjLLj d.l ftpuluiiicrj repal s shop. 
Complete, illustrated course shoiFS you 
LpW. Welding, jjiOLvr fru- 

pa Lr, liow to get business. llo.. liJI phases 
covered. Free literature. ChTlsty Supply. 
Dnpt, 421, 2 m N. Oc&trul Avr.. Chicago. 



*5MCl FROM Half *cr Cl Grmrnig gsi^ 
seng. B«d , cnntr act .supplied. Crop 
bought. Details 3c. Associated Growers, 
at. Kprhrrt. Manitoba. 

SflQ.Ofl WEEKLY, Made grnWtng imish- 
rrcimg, e resn . dried. Dominion patent 
aaJSfia, Free spawn. North American. 
l&SP Yongc, TOrOntn, Ouiiudu. 



STAND. Rabbit Journal. MLLloh., Fenna. 
3 JTCPT* II- W; aamulQ dJ-pw 



RAISE A i n;-u i il rubbUM — u oal brings 
t5.H0 pound. Fartlcalara Eras, armstead's, 
Bdward&Tltle. Illinois. 

HCKJKS, FEEnarnOAl^S. PICTURES. 
FOftTtARJiJS 

EXCELLENT BpaTGtUD* profits takLng 
tub(-;>rr;pl mm; 25IKI njiLRj^icu'K. Complete 
starting ^iippLluh Ireal Plnea r t44-3i-10ch 

AfMHg. Flushing. New Yor k. 

FREE Bank with mcli and cVct# 1 book 
you buy. Haw money on magaElnes. Boole 
and Magazine Club. 31ft Fifth. Avenue, 
Hn-w Ynrk. 

MAKE Your own herb medjeLnes,. Beau- 
MEiif illustrated rrcflpr' book kic. Botanies, 

B ax 71T. Evgigr-gen Purl:, mined*. 

MACHINIST'S Refoftttce bOdlt 11.00 
postpaid. o. A. Knudann, &23 - 45th 3L, 
Brook bn , N. 

MAGAZINE Bargain*. Thousands bunk 
numbers. Complete year*. Hpudnl tiatuiL 
Ft- 1 ail, wholesale catalog 3c. Corey's, tt'j 

North cLarfc at-. Chiiajni. TIL. 

’~SF-LF-EX plaining" Bible: ILLuMLinird 

circular free. Bok 4^5- F, Mlmat-upolta. 

Minn. 

BUSINESS. Trade, |J J -u-I r '.-J-- L □ c l ; i L lULd di- 
version magazine. Cm sent copies. 4J7 
different publics Lions — 122 classifications 
- 10 ctuwtM.' from., price ]J4 L CMkili- 

Li i '.- l l jal Lii jji iivLiLif rubLLihLEkft Cd. r 34C 
North nil rtr. lad ianawlb. Indiana. 

OO^-OF-PRl MT Bwir* q UkCtly nup - 
hljind. T. JiimkOWfikU !H3j'j MaFX Ave. t 

ucr.roi t, mi c n. r 

BACK Dutud. jfiaaailnes. Eoretan — do- 
jnesUe— an. Used, new booUH. CaraLog 

Joe i it I li n-ffi'd I-, CLccrnnL 1 ^ D(I3 FLmt 
nue, New York. N. Y. _ 

REBJNDlKG; We nasemble and bind 

i iLiLRLkv.i n h ■ r: llnvi: VOuf bid bu^OkN, Diblh.i, 

and h L vimiata rebound. Durable E Attiac- 
tivof Frl^c* ate rflawnatLe Hookman 
Rl ndHYy, Dept, D, Narth Ma nche-siN-, Ind . 

WHAT Every Miafton wauta. We hive 
Masonic books ter Blue Lodge, Chapter, 
CDDiEtiaudury, iBudLLI^It Elslr m ind Hhrl.np. 
OUr iIEliuIm a re lui'd this wOilcf □vit, S-rnd 

Iot free catalog of heedu and rlluala lor 
Masons. Odd Fellows. Knights. oC FyttilLts, 
Knight- 1 ; cif CcLum bun , HlSc.t pic, F.^rn A 
Cook. FubLbhcr, In?.. P.O Bd^ P. 

Chicago, HI. 

ANY Book (new. used, out-el-print 
rare) mtwijuEf sujipJiod ! Lowest !?nwsl 
Stud for free burirtLlzi eatalecuea ! Gld 
Prof's Book 3 hap, M16 ArcadLa Court. 
Pdbfjae, mtftr 

MAGIC TRICKS, ri'ZZLES. 
JOKER NOVELTIES 

f>nO TRICKS You caj 1 effl, ftnly ]fe[ 
Brand new trLcka; tor pwket, parlof, nU««„ 

nilh ctiTfL, cniri.r, tLinnblr!;. b^lla, pr^- 

fei»ijoi-in] anparlLtuM. bauk:; LlliLslDnn S^-nd 
S'Qo for DaugLas" famous txwk ol j[KJ rncki, 
Dmieiaa Magic Shop, Bok 314, Dallas. 
Thus. 

WORLD'S Larg«t profpwlmoal magic 
t;Jiup kt'tvL L ; you m iDiich with lrlrj£.= , 

To receive LuatlJnta send 25c for ifl43 caL 
aloff Hotd^n. J3i> W. ^^nd St.. New Yort. 

AMaZ-R Audiennr^l &fwme nTofe^slonat 
mafil-Ctan! Dollar trick. tiLtiLing L Cirrulum, 
dime Ndmar. -26^1 Milwaukee, enjeugo. 







NEW Nickel and netinj trick, and Ltota, 
3^c. Origin aL Magic. 411 Jackson, ToLedCi^ 
Ohio, 



.MAGIC TrLCkn, pLi^uea, jOKrirr:, iiaak-; 

catalOB 10f, gpecLally, Boi til, SL. Loins 
Md, 

AMUSING Hitler novcllj 3Bc. N« 

tiicn ji-:-. F'liiL jck-i'l Arts, Itni'icrhiJJ, M!l:is 



MYST1FYINC TllCki Free. H. F, WIIUH. 
Bmc 17(i4 , Cleycla nd._ OH Lo. ' 

YOU Can do the mugl-c trlckn in Mir‘s 
lp*:s assortment ; Chinese wnn^_ rU;vi|^ 
lndd.fr, rut card trick, end si Lid black 
Monte, new diiiLlELLslutig card. All now. 
nice club size apparatus, patter Instruc- 
tions In strong ha* postpaid Si.fri Gnzidy 
gift cn-tnlug R>c. MuklC Shop, 

5Clfl-B MnaM r Ft. WflrtLl, Tenas. 



NEW VtiQLibiDi key and catalog SO-c. 
Hterttu g Mafic. 34fl John R. DrtrciL Mkh, 

HOLLYWOOD SdgcLr] I MaRiclAM Mtt- 
toci. uatdlflftufr. Sh»L lUtiilou ana free 
trick tar 33c. Manic House cE Charlt-i. 
Hpx kflg. Hollyiwcod. Cflll fornln _ 

BE A DiaclcLan. Large ^rotessLonal 
muffle catalufue cl latest tricks £5c. Ere- 
land, C-lftS North PearborB, Chicago, 

MAGICIANS' Headquarters. Zifr-pago 
catalog. Ptickct. pnrlw. prcfC 3 iL 0 P.nL trLcks, 
33c. Kantee'a, M-1311 WaLnut. Fliiladel- 
phla. 

GAMES — ENTER T A1NMENT 

FUNDS For war benchte! Easy t* raise 
with plays. opcnottafiL mu,siral comedies. 
COiPpleli? bUhitrel first- pu-rUi wilh ann* 
prosn'Liij:n. blackface akLta, vaudevlile aeui, 
nionologs. dialogs. recLtatLons. juvenile 
Flnys pnd songs, musical rcudniRS. enter- 
talkLbiLMiLK. naaxu>up gcjudM. C:l'. :ilng lrrn t 

T. S. DulitSOli is O 0 . r 225 N. Wibaijli, Dujht. 
IF Chicago. 

■ •mas, TOKENS CCIIKENLY 

OT.fJ Mfl-pry ■an.nlrd. Will P ?v fifty dol- 
Ciltt: f«ir [Lkkrf Of 1913 WLth Ubrs-b' hrnri 
Ijio buflalol. We pay cs^h nxeiroium^ lor 
all rarf colnv. i*rnd iAr larg^ coSn Told-. 
rr. Miif ini‘:m much prnfil In ygij. Nipnls.- 
matLC Cu. . _ Urti t. 20._ FOTL Worth, TrJtki t, 

ELEVEN DLflcront eouns 25c. Qddchon, 
Box *■!, Qverl jnd, gt- L o t|L^ . MQ. 

WE Huy Indian cents, Lln&la cHntn, 
ond old rare cojjih. Send 10 c tudu./ for 
lSfl 2 cn.ln.lag> ir^ nf prfE^j; wn pay lor oil 

U. S. mjjih American Rurf O^n Co., 
pcpl 1. Tmaispouatlo-Jl Did h . . ClncuiED. 

GET Profit Li n ■: I pl^iiAnre En MllfCtlng mid 
eolna. Send IQe Tor 54 hi»-R^ jlliixtcutcd 
coin on-fniog. You'll be dellaJUed with It. 
&velt! Tar Lt l?aw. B. Mchl. STt) Mcllt 

EULldJng. Fori WOtltL, TeXu^. LorgcKt CLL -.7 
coin establishment In If. S, EitabLbtied 
43 ycurs 

BARGAINS— United Stitcj; oidjin. 1>if- 
ferent dates; ID large rants $1.00, 5 half 
ct-pt* si.LXi i T copper niokei cents SL.ao, 

30 Indian ennb; SL.HO LIIO mi>:rd 5 E fiH. 
5 - 3c pieces 5Qe, 5 - 2c AiK-er JL.OP, 7 ~ 9c 
nickel SI. no. I imli dun as Sl.DQ. 5 .stiLrJd 
hkkels si.on, ralnn bnfoic S04n, 4 dimes 
SI. OKI I quBTtrr.r: ji.nri. 5 halves J^.SO. 
coins before 18Q2. 0 dlmn $1,110, 5. quArfcrs 
S3 M. 3 halves 52 00, 'in c piece 00c, trade 
dnlluiM $1.10, gnl-d dallnr.n J2 2j. acarne 

cent* in ics. inns, ioj 2 b, j alas. 

l^n. \9i2G, ]!I3^, Ll'bliS. 193 IS, I932D, 
I934D, 12 for 5L.IIU H-imrar- nunriCTS 3B17 
l?E1U. 3 5Lfi, HUBS. 1B20. 193<lfc L5K1. Jllil, 
— ■ ennh Worthy Caus Corp., 23B Can s- 

hut, gortgn. mam . 

Buying, selling lists 2c. Large cmn- 
Ingnc ooIp::, rurrenry. auppllea £c. Bul«;e 
Cmh Cq r 1 3 fl- fl Ka nt liUrrt. gjiica-gn. 

COMMEMORATIVE *<■;£. CnTunihusT 
fUane Mnnntasn. Lons Inland SI. BO each. 
Latut JlliutniLcd CkUlOguo lfrc. Norman 
ahultz, Suit Lu k a Uta h. 

1G INDIAN Head cents. dinercLit diilea, 
riT^o jjrspcliBts. :i&c. Hchults, 1053 RLch- 

Iv-LHd, [.^nrlnnnli, Ohio, 

FHt'Eir PncclB-n r^JTi. banknatr unp lacgft 

p*ge illustrated coin catalogue to ap- 
proval ncrvjoc BUDHcants. Send 3c rest- 






Spr Jug-Dnld- 125, 



OLD Money wanted. Bisj- bifmiums 
ja:ud. i .411X1 quotations. Catalogue ioL 
AUjili App ^j] , jacdaiLa-flB. MLttouiL 

l MAY H-A ■'fil JUit tile scarce U. 3.' coinB 
ynu wan t Send mo JlsL "Meet me by 
iitfilL." William H, K?fi#drthy. Wfttcrviltc H 
Main?, 



ST A HP COLLECTLYG 



SENSATIONAL Combination c-fie-r!' Bit 
nack^t !□&. aiftflront InoludLun Iceland. 
M-nnohukuo. Ecuador lAmi-rioan M u c; in 
full rolorsk Uanvlz: airmails, comiiirm^- 
raLKcs. triauj{h: HLamn. 14 United States i 
cninpltte f t United BLaCiLM ti'Jrgnipli.^. rn r- 
ahurinff Fac&et Blitiab CuSnnirM, in- 

cludtnii Gwullnr. HvdErahad. Hanna Oicw 
enuntryl jubilee an;| -rorovuttLoui. Scarce 
Fur Enjirrn rcnubiic ciifoLriCLinE 6dc. BtR 
IILuhlrated lint* of other baiipdcuc, Total 
tftUilog orlce over $3.Uur All lor oiilv Sc t* 
ouHJfDial nppl:«int^l Wnctd-Wjoc stomp 
Company. Dcpurimcnt B0I1-N, Camden. 
N^n' Ymt 



FD31TIVELY GreaiasL frfo pflcr — t. u n 
cst ScoU'a International 54 .O 1 J titaniLi AI- 
WQIfa d. rantauu 
M.Oiki Illustrated, dcscrlntii't spaces; 
Scoll a J 9=ai standHrcJ 54 gp CatafoLcu™ 
''FMLately's Encyclopedia 1 — ab 50 lutel| 

frf^n to IlP]>Llls n L:; for foreign apiirnvolS 
bccnminsr cusMsmer*. Plymouth, Dep£. 
A--S, B ell. C&Jjfornia^ 

4d DIFFERENT' FhJj Ippinea 2&C, dlf- 
lereni Australia 20c. Approvals. acnL, 

Fl ail, ngnkfttstown. NiiW Jf r^e.V. 

SIX FeiTTtgn seLsi — plus another girt-^5e, 
il you reout^l- nnsr gciteraL anurovals. 
MancJi^for Stainj? Company, Du^l. P. 

Munch eafor, Co miectlCul. 

51.00 (Cat. Price I Tot Ec! 'j'wo mint 
U S A., cat. 30 'Tiufer count ries-' packet 
f DJjLoutU MflUdmiJa, e-tf. 1; 5eorLT: .iflf 
rdsaaia, ciiL THc. Everything tor OUl'. One 

cent Id appinva] iimlJcamal GorceLon 
Btum p C n m p n n y, But <tii :> . Calais. M.llilp-. 

FRED HMi DinerniL uorld fvlde aLaipn^, 
wllIl aipprqviis- Grmc tiamp Company, 
Depart iilkju P, Bok &1. Suit Inn o_ New 
York. M._Y. 

FINE ’Apjsrgi'it]*. freshly jno^i'ntcd Fiat" 
fh-TKannl servitT. Ih-U m- ff h iL enu nines 
ynu prgfor gnd 111 r .* nd their tCBmpK, 
SknnLifr ad[i Eas.[. oci'-un, Lona Beach, 
OaHJornla. 

FICTTQRIAL^. AirmniLs, tfoinraepiora^ 
offers JrL-t: u* dealers ouh 1 . Suimp 
Iinpnrt K^part, W20 E. 42nd St New Ynrk 



tiOt.PMDN IHLfi.ri.di. Srijr-cheLEea, Ncjri, 
CiLymans, Ma llfh Ukllu, Bmi.nc]. TurkH 
Cftlcos. E-.uryLhinfi 3c with Mpnro^aki 
Viklns, 13ft LZl Clinical Ht_. Broaklyn, 

U. B. Approvals, Sfnd us jvut want 
liu. B p?t ^he. Minn& apnRi, 

AFFIIOVaI^i Latiu. xAJiLiiTicnn packet 
free. Mnnjac, 1 iW FfilmiOuLU, CLEipimsati, 
Ohio. 



L'nfickedj 3 IK I u revenues on dac- 
umeriLs ]m: {7M-5&5.J Yanvoortib. 

ffyndtnaii. r«tmjL. 

WORLD Mbsaan rnisturel 1 lb, only 
SL. 2 H postpaid, Itu-unrd. A. HLngLt. 3S*2 
Stflu^n Avr- . Chasrlotte, Nqrlh CniroLLna. 

imiQ MEXt;b tf. 3. Odd uud pew 25c' 
1 lb. &5C, 2 lb:; S3-OD. WeaiLliiTLij , Trny 



SWAP t)upLlnpte$ Hilh cnllc-ctPL!; fTQry- 

where. Swm purrs' auide free. Blbttii, 
S^SMpgrs. R.l Lfl2, -IUP LcKingtpn, N^w 
Yn^rk. _ 

FREE! CiLiLuda. £tampK. P^tusrc 

Jc_ BniLlIl, 221 E j.-t_Blh._Ro^L’ILy. N. J. 

1,11 1 assorted — 2&t, Aimrovsls Pre- 
miums Lftfchtn. 1U3-G N^rLh Kralcr, 
Chicago. 

FIVE AirmolE trlongteH, id. with approv- 
als. A\uEgu Stamp Company. Snrijjgfmtrl- 
3ft, Masa. 



FREE Ipft ^tarapa Willi auprnvnls, 
Thompson, 27 Qki^urood FLace. EbuL 
Orangf, N. J. 



SCANDINAVIA Sno Dlffcronl 11.25. Ap- 
proyfl.LE.. Hermes Stamp Co^n party, Bds 
STtk H cjTip.^lrad. N. Y. 

AIRMAILS — 32 D:JT, only 5c a’lth ap-r 
Jjrnyal6. HaTinLE, E Ok 43 14 , Kunsas City. 



50 DIFFERENT Fncc-ign. oommemora- 
Ilteb and ortici IDc. Jetn Btamm, Port 
JcflCffson. V, 

TEN Cl-Bzjr--shRprd Ktumpa, 2c with ap- 
pliiv.ua Kil"L-|j\ Bbk 1391. BrbLril, Cctm. 

Eft DlF'FffkEN'i' Fgrrijm com membra- 
LJVbS &c! Aj^pravals. Ucntnn Ryan, Mld^- 
dteioin. ConuecticaaL 
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Li QUL HATING WhultiuLu Villus. AUlkt. 
Lean comnimorttlvc ulbum 20c. 2D cover* 
J5o. Surprise stamp packets catalogue 
high itJe, 51. DO, 12.00, Jl.flO. KCL10hal5, 
2 Tl Sriadl5on|_Weni Hi-rumend. No w Yo rk. 
IDIh CttHTtmV U. S, comrafliiM. civil 

Wilt rover liars, hutUoship $6 Mid till 
^mtupd-, LLlLLiLrii-ud D £ ciLLiL]g^-M' Free 
Lo U. 3. approval ajaULfcOjati. MeLropuh- 
tan _E Wimps., i_m-f Broad waj^ New York. 

M DIFFERENT Persi a I [rail J 304, Ap- 
proval, Pinchurst Btnmpco,. SO Flnih.urat 
Aitt lt New 'York. 



L. 3. <K ATTRACTIVE Approvals, The*, 
Marhn. S-Jti Irving, Toledo. Oil So. 



50 ][ ± Li£H.Ah:/ii j. Tra vejucore, DrlLioJi 
Coianiea Jc. Approval. cymerman. 171 
Hmiwi. Brooklyn. N. Y. 

CANADA 05 MJjfed l&OMa H?o'varL^T^> 
tflc. Dufort, #402 Clutfeiiubriand. Man- 
Irrji!. CuruLda 



li;u DIFFERENT Beautiful l&reign &C. 
Approx. Getche, 1MQ N.E. El the** nth* 
Ifllg WMk 

MS DIFFERENT 6 tamps UltlPdJni 
Jtrfah, Hoi Li, Cochin, Albania, Jotiore, 
Perak, qnty IflO lb apprntnl opplromtB. 
Resell BEHnip Co,, 4S#7 Kfjuiioi-e. Chtcw, 

pefcU. M5. _ 

U. H, And foreign penny approvals, 
Lf-nutt £tamp Company, Oxford. Mar y- 
land, 

BRITISH hiiijiyji only. Jdlict, ^Carap 

CD., Ho* flSi, Jallet, ] J], 

U. H. 42.00 n-ltmiv No. M2 Epeff. Stttl.) 
]Bc to approval appilCa.nlii lor IT -E *n- 
PfbVafcs. M. Haj«K± r 51A OLrJen PJiiee, 
Brooklyn., N. Y. 



41,4a VALUE SwiLferjand 244-45-4B #flc, 
El wi n , #67 1 McNe il, OiHdrmni,l J Ohio. 

yi^y. world -wide mixture uo stamps 
Ifa, SLgcver, EUra fre LhtO Wd, Frn-cm, 

UNITED £ia,tra ti n. t ^ ^ j l i ] lorn's npi of- 
fer SO ttUirfildiiui Lb*t Jt IS aJlheaL imbt> 
llcvaDL-e: 52 miferehC u. &, stamps- i*ng- 
jcilt ip age as lar bii.uk iu= iso Tears 
mid in laee VALue OS hLgh oa Lhe 4ojj«.r 
value, uciJEi qoMMcl entirely of Eace different 
postage. aJrmai] and commemorative 
stamps, nothin? elao. In addition 2 U. 3. 
poEi^don plcUsrlftlfl. We will .nend all 

Eheue lar only Nfc SthlE only DO alnCErr np- 

ppvftl applicants. In i-^ms lor approv- 
uLn pltiLse state whether you #rc inter- 

cs.Led in Upsled Stain Or fu-r cairn or tKith. 
Appiitvn] Hcadquartoca. 2tis - 4th rtvo. r 
New York, IChRpt, 2 bl._ 

2d FINE Latin AmerLea abepiutely free 
K-kLti approval. CTaltttLaii, : u?h i:\u\t itth 
St.. BiixhkJ yn, M, Y. 

AFFROVALB. 'jt — SiJc. Any cnpntTT. 
FUhuSLise'j, WoodiiiJT r Hillside. 

Now Jf-ra ey^ 

AIRUAlt^ DLltoiont Be, intxpenfljMe- 
approvals tout, AdUea, Ja3neflhu.ri. New 
Jersey. ^ 

B OPERA ApproTAb; L prt prices. StajEipa 
1/^ t* 1/3 cataloatie. P, ft. BeaSs. 170A 
Trfcaib. nl i 5\ ta F oslon. Ma&£. 

BETTER Gtade upprnval.n: 1 iTee Dfter. 
Kphrhtwi, sn B herman. Eyatiatffin. Ihlnqla. 

LaTI S“- A id kh ] t’A -Nice packet, IDO dkf- 
fvrCul, vnly JUn wjth iipprnv-a|^, "Crti- 
cant Btanijw /' London, Ca:sada j; 

PREMTUM Approval applseantfl. Red- 
djiit Smuip Shup L 1254 knsr HcddJJlg 
Calif. 

FREE — YOUf OtLQlCe *1 ilil>- id stamps 
lTO.ni our hThl U. 3. apprul'al .-;rLucUon. 
Illustrated Live moJudtd. CoGCPopoliiai] 
HLaanp Cnmp^ny, litf NnKMlwny, C^pt. M, 
New York City. 

6flE3 UNITED £EAtre ior Idc ! 500 U. S. A. 
— u.b£.OlUtL r ly LmpJcki'd And unmrted — Just 
as received limn church mJaaJmvi. Mmy 
VArii'Lirs. iEifludlng tcnijncmcratlves. Alr- 
iikuLbi. Ineh valuea up iu ^ dii dcnomina- 
tlenr Price only Itic ljj npnrdva.1 nppLi- 
runUt Money back if net delighted, riwjn 
Stamp Co., Dept, aaa. D unkirk. N . Y. 

1.0K1 GRABBAGS IBc each. E dLfT^srnL 
1 1, Ban dy. -Ha BlngabiLiJi. _Ri:nd.inA, Fa. 

id DJFFiettiilKT Burma and NLriu-iuniB. 
Will RoifUT^ , r -r-L Dompletc for only 5o [i> 
Tkppr-bv-at «p|i]JtLiELtK. WDndrr Late Btamp 
Un, L Ri na wood. miELOl*. 

Up S, IE dLJTnrnt dS>th ccnlurv Inciudhn? 
camiDemoratlyss. 10 cents with amruv- 
als. Bwcdeil. 3055 Harriet. Mlnii-apoha. 
itinn. 

EXCELLENT FlcUxrJal approvals rang- 
ing from ic, Crown Bt^mo Co.. Bos 53 E. 
TAmdta, Cumida. 

€0 DIFFERENT UnUcd EtaiCS EflC. 
FncelHit |™c. SeidEnlKTB, BucndLi., Ulch, 



LOWEST United States Elamp price*. 
Frtje Illustrated oaLaloEuc, Omvi^'i, 
Berwick, FttiJjjL. 

iD.OOp VAJttETIHS AnlMHIS ra approv- 
al* .qC up. wo buy collections, pay 55. Ad 
io llPmj.UD oosti. Fling win Btamp Co.. 
Vineland, K. J. 

FREE I Qwaptetc "UPiteU Btates" stamp 

tatAtpft ftith l.PllO muntJiiLioJMl B^nd & 

lor postage. Harris in GO-. 131 Transit 

BulLding.^BoaUm. Maaa . b 

‘“VIC TORY Fack-ut tUfe— ItLCltidea Hlampg 
liom Tanganyika. British Cayman laUicids. 
piuiculL, ^taTCiJ babyhood. cprnnaLtloh. early 
Victorian. aLrmall, map H-LLauips.. with big 
catalogue — all troa. Bend Be for posts**. 
Orny Stamp Company, Dopt. PM,, TDronto. 
Cmittda., 



MEXICO Ceinau^ cppfcmemorative aet 
free Urltb uppr-OvaLs, PJadun. ^ftacirbi. 
1717-M Idaho. Toledo. Ohio. 



W1IQL£BALE Supple tiifcils la di!ul*rs 
for 10e postage. Hundreds of hargaina. 
OTonsmon Stamps, 153 West 42nd. New 
York- 



IB.Ddb VAhl£:i , iii& ic, 2* each! DavE- 

son, Bps 31 A, Woll aston, Msa s. 

PTC E££ ! Leewiird lL, Cayman Is.. Turlci 
and Caicos plus dHTercnt mint Qeo. VI 
COronatJOTl PMtOr stamps, In approval 

gcrvicf! applinsrilj; .iundicijf 3u puslug?. 

Tatn&m Biaiapca r S pringlieid-3D. Maas. _ 
UNITED States app 3 fo-v ala complete cov- 
erage, flue quality, attractive prpccn. &qra- 
mciic" tiltin-jp^, Hox 424. Counnut Oruvtr, 

Florida. 

WEEKLY Stamp inafiaftme. ttilrteen 
week*, 10 c. Btarap Journal, Ka] 0 TnjLr.M. 
Web, 



A HEAL IrarcBln . fipuClaliy pivp&rud 
paekut eoELtaioing 150 dJtferent foreign 
and &5 dtlfcxent D. S. stmnpK: cntAlug 
viijlII.' Abmit 15.110; pacnphlul WhJetl Ltlli 
I’ou "Huw to Make Yoor Stamp Codlec- 
(Lcn Fraperly" and large bwjtklh lists, nil 
for only 22c postpaid- Qucun City Stamp 
Co.. R ouua 35, 004 Ratu St.. CL no Inna El, 
Ohio. 

FENNY Approval*, that aaiLafv. NeLl 
Onmbera. Bai 5411-F. PhllMSekihla. 
Prnna. 



tilAN'J' Packet ISli all difiiTcnL from 
An lea. South America. South Sr* islands. 
n Ic. Incliidm Nicaragua airmail. Lwd 
scarce umisccl ITEiLted. States cataloging 

yilc. trliLAirtc- And animal Htamm: mini 

uUmra. Also Includes fjpq cnllr-nllno 25 
dIClerent BritUti Colonies — Charkari. Ja- 
hnalca. Jahcr*, vie. arid EJpltCd State* 5* 
and S3 high values. Total ratilcw prie* 
over H.-BQ! Ev^ryUilnff for o-nlv 5c to ap- 
proval aEwUeantEl- M vatic Stamp Cdm- 
pftny, DcpareniMt flo-A- Camden. Hew 
VQTk. 

fiEND Postage fw fr« United State* 
price I LsL. Stanley Gibbon*, Ih-f Park; 
RflW. N*W York. 

CaNADA. 1U0 Dijfn^ipr esc — apnroval* 
all rountdoe. Llsta. victoria. Stamp On., 
London, i, CAAuija 

SMOKY MPUnULta ci'innirjnr-rn-fK'r Sheet, 
la rsf.st u. B. atamp and 23 U. H, 

lnetuctLrjjr uti:nin< , :iiciiati¥e5. airmail, i-tv- 
epucs. etc. CaLalOfi* 75e -Tn appmval ap- 
plicants S or 5c. CurhAti Stamp CuDipany. 
UlulicL'g ter. Mok;. 

-STAMFB Waht«S by Lbrousandn dE mir 
rcidrrf, Your ad In ttita £pa« wLEI bring 
you sdiBfi Slid: nrd.nT5 One -odvertLsEr sold 
Lv'U.MQD ftampa. Wrltfc fur p^iHilJve Eimif, 
T. W. Johnson ClflAf-LStod Advertising 
Manager, Room 3DL 2&D Ontario si.. 
[jhie-Ago. 

IlftHHJIS ANH COLLECTIONS 

DO Yarn kiinw area? 24 beautiful uitrt- 
eral Bpccdmenv. gold, silver, copper, cle. 
Display rnnMilncr. poHtpaJd duu daLLar. 
ArlKuiia MincmL SpeclmcTi Cd., Cherry, 
Ari bo pa. 

30 DIFFERENT Cactus plana postpaid. 
11. Wi. Eulali a Turner, Africa calir 

COLCi-tlClHE— Plant ehibiutlon ehpmi- 
ral, D-j-Jhcis. harruinri. Booklet Lol. 

quest ok. Weli™iey. Mas*- 

WANTED: Old -cnEaretcfc tarda. Write 

Charles Bray, Emit Bgg fg. Penna. 

20 DIFFERENT Cactus plat its 51 . DO tmaU 
paid. Li-dP Detap, AMj, C*I1E. 



75 THQUSAITD TolStECAl buMnns.. nun 
kinn. io iiflii pwtpMd. 3.. HcUman, D25 
Loeni-t fit., Philkdrlphls. 

fiEAtfTE-FUti JoweLry atones tcusotmI 
train rln**, cte. fiDO AEflortod fJ.flD. 
Lo we's. Bog 311. SL Lotllg, tflkaubrl, 

MW-ll Dlflcrent raatchi covora Hte, 
BOX 202, nothuslvr, N. Y. 



EXCHANGE Ycur duDllvate aliiikps, 
m*ton covers, etc. with eflllceLais eveir- 
where E .Lpt. qwa-poori. dihic. i Mention 
hebby. i Sutretary, Bos 3 Ifl6. Denver. Cql*, 



CAMERAS AND rilDTO SfPFI-IEB 



STILL Available ai Central— Hundred?! 
nl bargains ip qnmOTaa BJOd uuppHc*. StiiliJ 
fur tree illusirmLKd dfttatog ibtiUilg aUll and 
movie -Cameras, nims. knsC0 F eiiiarKi:7h, 
meters, supplies — at Lremundmu; cavings — 
C.IE guaranteed. Trade In your n|d cam- 
era 4jr equipment, Write lor yuur Ir« 
copy or uowest ]huJiey-sa\-i ns bargain book 
— ju-i-t cut I Limited ediiion. Hurry 2 
CmbraL Camera- Co., I FhoUwraphJc IJ ra-d- 
quarLertt- .linCe 1S&9I, 230 B. WabBill Aft.. 

DgpL A-J6E. CtUcagu. IlUoeis. 

Make Mouey in ptbotpETuphy. Learn 
quickly at houe. Eas^i plan, Previous n- 
pcricnco un necessary. Common bcIldu] «t- 
ucatign sufficient. Booklet and roqulee- 

PLfPts lift American SehooS qr[ FhotPf- 
raptiy, 1315 Mi cMgm, Dgpt, Wl, Chtogft. 

SPEED- D’CQrY UrpundgfMB EocusJhf 
atLachmociL lor L 4tca, Coutax. Amur, c-a 
and C-a, 3cn4 for Ifcteratnro. D Tau] 
Shull, Dept, FM-iS. 2i4fl fig, Union Am, 

Los Angeles, Callforh la. 

BASS Sjiya; Wht tine proves Rom 
iLOderShlp. Amaidhv ulecllbh at: lines L 

fitlli oam L TA9— Lelca. ConUuc. Korehc ro- 
flfi. Aran*, nrw and n:;pd aLH avajlpbt^ 
Wrlu lor quoEaUaoa. 3a. LI k E ar eloll gunr- 
nut+cd or your money rerunded Baas buys 
r rm, sells 'em. Irudir-s r rm Rrias Cimeia 
Company, DepL AG, 179 W. Madison St., 

Chica go, ntliwl s. 

ENLARGER H.T3. IiiltrVH eight times 
fisc- nf n:n.ill idi'suLi ves. Fully gcuirunteed- 
Pai-acdouht Salts ConiFKury, 15U1A Com- 
monwcolth ftve., Hoston. LclnHetta. 



HAVE You a camera 1 Bend ten cent* 
for iceent number of mir falj; majpLEane 
stmwluii how to ntafcc batter rdctuTos and 
turn money. Amcnnnn. Fhotofrranhy, US 

C-qmrra j-trm^ff. Uoal-nn , Masa. 

CAMHIfA Hepairinff iHr-llows. made tp 
□rder , ^hutturz- reuklrud. BeLLOWl made to 
fit ail s-tsudard unvcnial Untied Camera 
Co. Inc., A r 1 5j 5 h-i'lineut. ChiciLirn. 



CASH! Spot oaab Mr eamcraa, 1 nones, 
MnocuEaru, mo^le or attlJ, cound projcc- 
lors. Emd tull desrrlpLtpn by mail, Of 
wii-e- for prompt cash oner. Ovei DO y-cara 
fir d^inda.blLLIy Insurer lumarolhLc deal- 
ings. BftSH. camqru- Company, lls West 
MadJatm s tfietL Chlcrngq, lUJnohi- 

fhoto finishing 

READY-TO-FRAME 5l# EHIargtmcntC. 
icl Hand colors 21*^ frum. your ppga- 
live. Id jepiiuLs your negative, 35c. Ko- 
dak roU doveioped with 16 guaranteed 
deckled -*dgr Vrtpx brlnLi 3ic ! 35 rXpO- 
aum 35oihi roll devsloiMd, vaporated. en- 
laigcd E&3K4. 11.VD-. rpprlnLs, 3c radi. 
Immedia.Lr nf:rv:n:! Free iiiullur^-! AOiftL- 

Mn Htudlea, Dept. 5 m. LaCiosso, Wis. 

FHUTOORAFHY For pleasure and prof- 
it. ] J T*pirn at home. Cammaii ndiDis-l ed- 
u cation sumd*DL Write lor informaLUm 
and requiiemcnta. American Bchooi of 
Photography. UlB MlnhiRou. Drpt, 3#S&. 

Chicago- 

SIGHT Beautiful enlarged prinu C near- 
ly postcard sIbg-| or 15 regular print? 36c. 
n*fi in in., rciiln t'nl argjrrl 2 ^^i 4' s2 aL.dd, Bar- 
taP. S lUdicm. 55M. R-WOOC. N T. 

YOUR" PrlK- 15mm. him enLaraed 5*7 

15c. Grove. Uo nppy llk. Washipal-nci. 

SAMPLE Oiter. Two heavyweight malt- 
able enlargements frc.nL jour lavorlt^ JJPP- 
a llvl'^l. Enclose iQc. FLthi Capitol Service. 
g 4 G otwey Ave.. H-cc heater. New Yor k 
PBg'BT B" si" EnlarttCrtieWt — flO eklrft 
cost! Thrilty Dan the Camera M^n will 
send you oar rtoublo*rigbt partrnit qual- 
ity H‘ xh ,f entaiwiuniLt — absolutely free of 
vjdrn lus t — if you order another 3 J1, Ti5 rr 
erUsrgemenl — fur only J&c Y^u get two 
cnlargMiricnLoi Nkt 15c! Mode from your 
miRDtlve. Send staiupa or coin.. Batlsfao- 
ILon truaranteed of monry leEund^d Im- 
mediate Borvioe No suiting. No red. tape. 
QBkj- lltoitHf. one eo person. Thrifty imn 
(he Camera Man, Dept. too. Grand Rap' 

Ids. Mleh. 

L* SPARKLING LiTetonc priuU. 2 bpaii' 
tifuL Hollywood enlarg-i!in*iiLs. I tee Leath- 
crLanc frame and photo W-Ollet onlT ^0- 
Trev phoM album with first order. LLfe- 
tpne Ht-udJos . Dept. A-ID9. Den Moines. 
Iowa. 

EVERY Picture an enlargement! 5 

nparkllng deckle-Cdge onlUFgnni'nti nnd 

roll developed 25e coin; li6 nr pioial]- 
er; cnlargr rrprinik 2e. Enlarge Fhatu, 
Bok TBJD, Bosion, Mass 
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POPULAR MECHANICS 













FAB-CIHaTIKO Hobby Vow (inn ra^ib’ 
inuhi' j' vi : -ir prints edotc real Lr- iLelEJe’ie 
thrm in their natural Ml ora. Instruction 
leiunttis with qjJ color set. $3.25. AiLcrn.lt 
Series, 2E23 Ea^t Fourth Bt., Los Anselm, 

Cy Ulonaji 

BIGGEST S 1.04 Value la J5 aim. finlFh- 
liur today. 3S cipwUrf fine grain l 1 
ciuaiE-rmenEsi dctfclnL embosaed mark in 
and dale. Eighteen eupbisiircs Tar; sixteen 
CJfpcjurr npllta B5r. Frar miiiLrrs-. Q rKpOr 
ante rolls Ln beautiful deckled contact Jin- 
lili with cmbo^cd wide mural n, ■i5c. 
MflLlbag Film Service. Kdi 5i4DA. Chi- 
cago, 

THE Pholo MIIE. IiernLudLa'-e aervlce! 
No delay! Elchi exposure roll developed, 
printed and coupon for ynur choice nf Lw« 
b-iiiiliLii.1 fis.1 pccif-raui-tHiul enlargements. 

eight re print a or other premiums, lor VSc. 
com. Developing apd Jamba pi-IelLs 

: 10 c -naLiL. Tell 1 Photo MILL, Bus 6133-12, 

Mjiin-vuga-lia. MLIIeLeSQIO.. 

REPRINTS Zfl "EBcrC'lM— tl.&OL 6 DP A 
expoaurc rolls developed 1 prints rash ex- 
posure -ilSc H(i (iipo-sicre 25jnm. rella L:ie 

f riLiiq ETilsrand prinls $1.00. Mailing bflfa 
ret Mercury. A- 1 Du North Dr aiburn, 

Chicago. 

0 EXPOSURE Rolls, giant size 2Gc: iff 
expoanre rolls, 5tX?. Msyfttlv Photos, Row 

»j -K. Tole do. Ohio. „ 

ROBBS Developed; 'Two prints tach ncn- 
nt-lvc 25c, Reprints 3t evh. Sutna&era' 

EtildlpL IJnl -a pi.llLe, Mo. 

HTJAUTiF'ljL E-lIilt k uii ic'elL from eucli 
InlIiilu on roll 25 e. Cut Rate Photos, 

pppt_._ B- 4. Janesville. W in. 

THREE Prints ea^h good. netallVe, 6 to 
a exposure roLEs. 33c. 12, 1ft. 14 exposure 
rolls. $or. Reprints. Se. Fred £*. Eu|- 
iitan, Bode, I-faU m. 

ROLL Developed and 3 lustrous distinct- 
fiijL:;!:! ponnahe-bt VfcLda rEOnsV' pj n n Li 2&L — 
aenrinti 3c cacti. Fot-oprint Service. Box I, 

Virginia, 

flsil) SILK Finish enlargement — 25c. 
Send BeHatEve. Irwin*? SLUtLia. 4&Q6A Ir- 
vins Farlr. G-hle-ago. 

□OUBLE3IZE Prints. Tour roll devel- 
oped and 6 doublrm^e print? 2 &cl i>om ltd 
or 134 alae tit nail vet you r«d mo IwS Inch 
prints. AIL other alrai neaativts printed 
jn proporhMl, 13 exposure rolls SOo,; 13 
expoauto tolls 25c. Reprints 2 l each. 
b_ Our BiiHranteo." Everlasting BJ-bImj 
■ hptnh. Ovrrniaht service. Pacific PLioto 
Harriet, pok w-fl. Sun FraBe^q. c»nr. 

E5 BEAUTIFUL DveraLzc dceltledged 
L>rLnt5 and t-w^o enlarEements with 

urdur 25c, O^vlphgto Mi. Vtfcnther?CTd. 
OkllihOtTU L. 

PHOTO Enlarcui" — Mute IL voursell. 
Cos-ta ILIILg. SLmoLG to make. RLuatratcd. 
LEL'- r . ruul.LUEi UuuIl 25c. PooUlar Mcc±lAeiL-cs. 
240 E, Ontario BLrcet. CLUcano. 

MOTION FICTTHtES AND SOUND 
EOLTPMkNT 

MOVIE ElrriLal:-. nEiy-WliHJTP I J, S-3fl 
silent, sound: dismud. relLgLou^, -hpba-t , 
cPm-cdy. LrnVcln eddciiUdnuL. 33mm. lor 
sole. CiLtnctUy, pru-J-uCtdig-; MviEn.0. stlr-nl 1 ; 
Bi vr. used. Gold. putThuHed, rXchantirrl. 
Repairs. Time nay merits. (EstuWlshed 
]&r4k, M OifU lL'h, 64 W i'rf. -inih. N^-cl- Vprk. 

LATEST Film Lists and nsft 1 niiu cn- 
chanac Farpmoupt Mfg. Company, G-113, 
Dok Ml, Baek Buy. 3ra.[.pri . MflE-1--. 

I4Q P luMM U'.i'd Hound flEm, Si .flil post- 
t^aid. Blaetliau’lc FLLtiia. Dept, TtM. Dav- 
enport. Iowa. 

SILENT 35 mm. FlEeiis. DurRaJm. Wm. 
EnlL iai Main. wai^onvlCie. CalL f. 

OUTSTANDING Sound D5 :eii;i. : n- , 

marts. Damsey. 1223 Bavkley, You sum - 

town. O hio. 

S-lfiMM". F:l;n jiubj^ntn, Gk tip. J.ir.hs, 
atamp. Fence Service, 24 B4 LLddi-sdafc^, 

lieirmt. Mir^. ' 

u BRINGS "But prise' ' tiidrtnienl flmm, 
colorful ULltE E LuMoLne FILtm. Ncvuda, 

Mlaaour J . 

t>fiVFLClP Yoief awn mnvie*, Shtij M- 1 ! „ 
P-iLk riluLU. Di'v^-uptT!;. Gceii'tJI CeueiSjmel 1 .', 
Davenport. l ow-a. 

eOMFJEii^ And full Icnnih fiMUr-v- h L 
Anm'.. Very 3iLiirt>, cltfOr. 3c luut. COpe, 
y?M> Houl h FLgueToa. Lw Anflulet. Calif. 

14MM.-4MM. fljLciil-JUKiEELd BIjei fur r-pnt. 
BurRf! rcnial cuLuIhH; IClC. National CiDO- 
itt&, 7L D sy St., Keg York.. _ 

SALE i 16mm. librnr?' tubkct* cheap. 
Films cxtiumred, Gary, 349 EatL 54. 
BroatLi n, N. Y. 



COMPLETE L4MM. sound Bubjeete. tt. 
i Meed splicing.) All sites film, bought, 
sold, cxctiunged. OalaEoguc^^imple nlm 
— 14c- In^piiLlniibM, 2124 titnniH, 

Br uuk l yn, N. Y. 

FREE. Mohle cataLof; uantplc fiLn^n iOc, 
dcodulll Company. JaeisurtL Tennesaee. 



SOUND FrntuTfK jnuiP up. proRrums 
rmttdr Siletu leulutej $3.50. prgJftlgrH 
$26,0(1, Fi>ne Ui|j, SLfcnpifrn Films. Ml- 
■ ■. ;i I i-r I ‘i-i I >i . Ohio _ 

NEW Hns-|c fllmv -wholesaLel Fiea cal- 
uluffuel "'Surprisr 1 1 Aampl^s, Iflc. Su- 
petLOr. 124 FoinLll, Patet.HOti,, N, J, 



JOIN Our .easy ^ay ftlm lltrary! 13 mi 
rlriids gf oxr«pLjtuiuJ LOfnjri, upfl Smill. SillJ 
111 La L lt eXChajlgc. Si'llU I Cl Iut -our Vic 
tury bill Lei In todey. Nil- A t L FLEtna. 14 
45 SlTrel. Np-^r York 



[40 FT. Bulpl. SuliijecL-c Spring 

Films, Hcptm'.on. Mhii. 

BASS Sftys: Nd shortage of Cine Cam- 
er J j_ t . at Ba^». L&raea-t n-Euck m (tie guiin,- 
Uy «J 4 mm. and L4 mm. sLEaui udd uoad. 
We have Miem neiv and used. Bel] i 
HoT\ctt double fi, u&ed F:3.0 lens, S3i.EIDr 
KuyMLuELi! duuLLe 4, F:1.5 Llmu; $2li.5P; tie- 
Vete Tdtret MedGl 9B. F:2.5 [uilfi Like ncT, 
£52.50; Ctne Kodat 3 6 moi. Mode] B, F.3.5 
lens. SZ2.5IL Buss buys 'em. scHs ’em. 
trades 'em. WtIu; for condensed CLnc 
price list, RulLsIn^tigu Huurantccd or 
your money refunded. Ba.ss Camera Cnm- 
panv. Dept. A. 139 W. Madison SL, ChL- 

CdflXk rlllP04H. 

" g AND ISM M. fUrri-M^bjccLsi— lilnrl; AJid 
Wtutu and COLot — BOdLid or silent. Larm^t 
seLeetlcn ever compiled. 45c to £20lf. Wrlie 
fur 31 cw deliiTe l$lj proluself LL- 

LusLruLud! 25c fcuLn or .sln.m]>sk— refund- 
ed Arat purchase. Holly a r «id Movie Sup- 
ply Company. Hollywood. California. 

"'THE Wert's Gteit«st PftMlcn Plav." 
14 and. 35mm. SpccLfv sound ot .silent, 
HL-nt fir iiprchMe. Hflmenway Film Co., 
32-F McErnse fiL. . ‘Rnston. Mass. 



35MM. L6MM. Sound JdEeht TirnJrc-tgfE^ 
film. Snvfl rcM?. W r iKKl clatT Lake. N. J. 

EGO-E CtlLVMC iiijd duubli: flmm. smvolod 
movie lilms save you 50 , . rarticuliLr:;. 
p.m euiulEiR Km-S, 3544 Central. Kanaas 
CJLy. MLssgntL. 



W ACTED: Used B^ulpoimt lot en.sli. 

eauicnvs. projrctora. cte. FeterB, 
41--C South FnUrE .li, ^LLl331uati, S^rnna. 

RENT — Buy — Sell. Uncn. -lfimcu. movie 
rqitigiincnt, hlras Save 50^. CatalcgneB 
for 10c, thin El-dcr’fl, M-733 BoylilPP, 
Boston, MassachUnetLs., 



8-MM.-1BMM. BtlenDaopnd; &EI latriL 
subiccts. Fllnis rented everywhere. Free 
cililUokuc i sample film Idol. Darden 
Filin, 3lT 'Wrxl SOtfi. New Ygrir. 



LEARN Movie projection, maoampent. 
I'rrv catalog. Divio agr. Theatre Inatli- 
tdtL, ElnnJra, N. Y. 



LYRICS S«( Lei PLUHJC. Ru3iue Barnhart, 

l^BP - 48Ui, Pda Mdlma, Io wa. 

SONGWRITERS- We oiler complete 
SErUce. MeJcdi wcLtlnK. recotr-dlna. radio 
PEoadcjiBl. muTketln*. Ucrecnlaikd Kreord- 

rrs. Box I WE. Rgtiywoo d. Calif. 

“SONG- Fwms wipted: Write lor free 
bd5ktet 0 L| IIj I 1313K ynpr «>pnrTu ni Ly. UrssL- 
ud Mu-ic Ci>rpuiuLj<jj3, Di pL. 14, SnLGin, 
Indiana. 



SONGWRITERS 1 AuiazlEiir OUt.stand.IUff 
offer. Hibbeltr, C4 r 2151 No. Avers, Uh[^ 



OltlOINAL Music compc*r(| Ln ynur 
p-otda. Begmald B^khr'r. Chatham, New 

Jers ey. Estahllafrld 14 IH, 

SONQ WRITERS. Write for fruc- PunkEst, 
roflt Eharlnk- plan ALLIud MuaiC, 301 
nst Fourth. Cincinnati, Ohio. 



SOND WRITERS- £rnd poem Ear iinihC- 
.fli.ni rensjdnruELun mjd TllVIULLlH 1 dlC- 

Umrf. Richard Brothers, 24 WOodfl 
EulEdJne, chiMBD, 

M Uoic Competed to votdB. Rhy mins’ 
pamnWti oh request. Phonegraph record- 
Lne u£ coinoletcd EDns^. Srnd paem lor 
consIder-alLon. Kccrvan'i Sludtns, DnpL 
Pr-t R|>X 2L4U, Bl-Jd^g pOtl. Conn. 

WANTED? Lyrics, meladJes for sons*. 
We arnanse. publish. sl-JI. Kupcnor 6onA 
StudJa^. Fn^Ralc. N -r. 



MEJSIC Cgmpascd In K'OtdS. WCDderfdl 
httiuosillon. Bauer Etcs.. Ostikn^h. WJh. 



LCARN planOl Postal brinsa tree 

rolder. Christensen, 461 Kimball Hall. 
Chicago. 

WRITE Songs, Big mopty and r*pw$&-' 
Ngji, Wrllc Ear Lr.! nrmatian. J. GardDCL 

Pnb. Co-.. 301 N, Hoyne. A^ r . ChlC*ao. 



B A Ulf>b AND RUPFL1E9 



ISKlnT Cjili priri's fur rucilloacnpci, 
V Q.M.s, vacuum- tube \ ol tme ter.H — BC A, 
Kjckok, Bupieme. Ftecislon. or couivalenL 
irnato, 0-1 jnllllamjfigicrs unit 0-S. 0-1&, 

P'25 u. c. ut d.L. LitnjFi-clcj-a, S-lnah aLZO. 
Also 9E-3. eOi. 1B52 and U&4. etc. power 
tulws ■which have been slightly iispd. idle 

tbBL uilILi ll j id ciiLdtrs uru [MTiii'd fur Lhe 
vfit effort, tfeln team thousands of radLo 
personnel by wiling your uqulpmcjit now. 
Ship for LUiL-ru] upprulHalA Ee Allle'd Radio 
Corn.. Dept. 5-A-C. 533 W. Jackson, Chi- 
cago 



RADIO Sm-i-Lcr IriH-n arid expetiineiltBia 
send lor our giant rs-dLo cntuLoguc. 5avc 
dollar*. UaiLtcd Radio Co. CHJCWMJ. New- 
aik. N. J 



RADIO CdiamuiitDJitiotLS routs n quali- 
fy I tiff Sol 1 all federal licenses-. Home study 
end icsfdcnt courses, rtmcrlnan HJidip In- 
jitLEnie-, ]12;P Ui uiid-ft ii y , Here - Ynrb, N. Y. 

RADIO Books — Ltiteflt— BarcaLn catrilcg 
free- FooLLlsr Mechenles. Wi at. Clalri 



4MML-1 8MPL Films. Free cptalogdu 
tjaiuplu film itic), fartway E^chengG. 
90-1 Eastern Fork way, Bianfclyn-, Now 

Y uric. 

1H1JMC AND MVblCAL IN9TKUMENTS 

U5iED Aca^rdiasu far snla, Many makes. 
□eaEnrs prices. Metro Attord i<jp, 14 Ngrlh 
Albany . Ch ka go. 

SONG, Before 

spending any money on nLurkaLEn^ yaur 
Kuna? or song imhedb fal compleLe details 
obgut "■Tips to Seri k Writers. Beves you 
UhUeceiiary Unw uml exp^cu,k. WrUr- inn 
today. Ken RasmusseEi. FM-2, Box 431, 
llclly ^aa d I lEarcuu. 

BONOWRTTER3! Bend vour jicemK, 
lyric*,, liilrs., sons^-, and melodies far our 
off l j. Beehive MiihJc Ooinptmy, r.D. hax 
146. fiugarhou&e StailOLi, Salt Lake City, 
ihafc 

DONG WRITERS — WrJta tOduV. Trr.it 
booklet, plan. Bona Bervaoe. 35S-C West 
4lllh. Ifcw V^rk, 

LYRIC Wrltca - ! I'll compose your mu- 
.sic. Submit Words. AbL-Lrimd Mijsll, 
Kel ti e BR-mr., MltiLL 

SONGWRITERS: S-i^ibd i?Oli:iis laC nffn^ 
and free rhyming dictionary. Fhcnograpli 
record^ mrarir Yaprlrri?i!t Studies. Res 
JE2-E.3.. C-aney IhlusLd. N. Y. 

PQUMR WiLCLEiirl lOf IpUklr^l nrttlng. 
Send poem for Immediate eon&l deration. 
Five Star M^ulc Manters. GHd lS«iean 
tinildlriB. Rnstan. 

^OnO Farms v,' anted. Special aJTii-r, 
SiN-hrn^Lt Mti^Lc Company. Kallda, OLuo. 



BL'BfNESB OFFDRTl'MTIES 

MAIL Oidur bu^Lnrss caur^n shi>wr. yny 
hovr La make EBortey. .spiiLe or runtime. 
Tcacncs proIcselonaL innll order tcchnfqwo 

— 'SiDt pui33by J .caEch3 , nK sehnines. Free de- 
e nits. NeLson CaiEi|jany r 500 Sherman, 
Dept. _A-I«, Chicago. 

DON'T Be a Jcb htmler — Start your own 
business on our capital. No hard tl ai r.i ■ 
no layoffs; always your own bass, Hun- 
dr-i-ds avrraRV! la SkL.Ofifl ilzlcli j;e! 90l M 

year after year. We supply BtcaAs, equip- 
ment on credit. 2(W home ncnes£l.E.I-c& J 9oll- 
i ci ir n-xprrLnnin 1 iiibEinariaui ry tn start. Wan- 
dL-rful oppoLtunlly (a own pEe&sant, prof- 
itable bujlnEM backed bv world wlflr in- 
dustry. Wrlta It^lujffli CtJ., DupL 
A-U-FFM B. Freepor I III. 

MAIL Order ■'BuaLtwiM TYnVcl- 

cipmenL Flan." Front a hie Mall SMI mg 

Ideas.'" "Frolll able MolL-ad ifiaay." gbo^' 
■'hnw La in ilka mull aidiT bim-ini'ss pay. 1- " 
Alt three [tosLpsiid. quarter Mall Indus- 
(nca Her vice. □In-sso^-. Monta na- 

ART Hearn? InisiiirHX biaklufl ataUiarv, 
plaques, art goods, nuveltks. souvcuLra. 
connpcle nottcry, garden furniture. arMtl- 
r in I znurbli' llnnri ng liquid :narblr-. Mnfc^ 
y-oof own fleitlbLe moEde. AoiazJut; picUU. 
Valuable folder Ircc. Creative FublfBhcrs. 

i PM 1 - \ Glfanar-, Illinois, 

FOR Ah tKlr+EHely prOhEubLc liltHino 
tupLnpss. operate a collect Ion aacncy- 
crccht burroiL. Many uinkc $1,004 ycii-rfv. 
U[ J. Wjj[g Colli- rtL- .^ LujlaLL^- SyiaC uHf. N Y. 

FREE — ^PC Clever mxillordrr. homrwoilt, 
lacal hussnc5s alTrrs all nnappy money- 
makers. Lewis Co., S29 M Carpenter, Oak 
Fork, Illinois, 
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THE Lord.'* comma! Gel M reilabla 
proofs free, BcbeaiL SHX. DuluLb, MJd- 

Wrtfc; _ r 

' iVui-LL-i t u] mailorder plan, 

l^ar^ -at hath*. Pays well. Literature 
and valuable plan Iflc. Canard Publish- 
er£ r 2M WKt sariajstn-^l. Neu 1 Yot'£, N_ Y. 

MILLION Articles, BUT YaL- 

Pfl.btr' directory IUl. ItludL Service, D-l, 

gjjfc Ridge, ILL 

START Lettershop at dome. White cot- 
las profession. Professional Products 

OOfflMBT i M adlnouvlUc. C L net nriA U. , 

UNFAImthd Wuli plltqd i; a 5 e each, Re- 

mipt JiLr-rkLure-. OminzitL, Brundway, 

SL_ rjujJ. MjijJiOaoti. 

START Bis paying moil order business 
si t home, Particulars On^eral flaleS, 

12 *] Broqd^a y. S u I Le_2Lrt - A ,_N e W York. _ 
]-:AHH~Up bark Val'd garden- 

ing, working plan 25c. Lightning Speed. 

Btreator, Illinois. 

FORTIFY The future. 1 'Permit to Pbls- 

ILKh 1 '-- offers j-TafLi-ubJ+i prOjee Lk — S it types.. 

Write. Miitiflitt, LaFitfetE*;. Indiana. 

RAVO-fiAH Hi K-ftoa t money raiie r yet. 
Quarter brings sample. Marshall Bos l&l, 

awv<ilt> thh. 

MAKE Your avn Flexible Molds. BlaL- 
UB TJ. Art Good*. Noveltiea, Artificial Mar- 
ble FLbbrltlg, Uquld Marble. LdtcralUrc 
tree. K cmlco. .11 a -M, Park Hldge, III. 

VALUABLE Mali order InKiricLaLlun, 
Merchandise Marine and particulars 
tit cents. Tbc Light jlcar^r Publishing 

C-o . , 12G LgEing l en A vmtiti. Max York, 

SELL By iJflikkl! Literature Ircol Ellco, 

1554 BLcrra-Ln ., Blocfch m CaUf. 

AMBITIOUS People ouly! Tile Urn* 
ripe. Operate mail order business at 
h4M*, Pfu-EJeulani fr« r Hotfacs, 33 1 East 

4JsL. Chicago, 1 11 

O RE ATEBT ' Lceitlnial e mail order plan 
— |3,&C. (Stamp brin rs InFormatlon, 

Macbjffan Street. Ho^hn.nter, 
ir. y. _ _ 

MECHANIC ALLY Inclined men— Own 
and operate general appliance repair sticu. 
CUuipLnlr-, jllunlrnted caurjir nhap.:; you 
how. Welding, refrigeration, motor to- 
pair, bow to get business , etc., all phases 

cOvi- red. Ftim? literature. L'brlsly b-upnlv.. 
Dep t. 134, H35 N_ CenUal ATe . , PbJ^RtF r 
WILL Buy nr finance mail order knul- 
n«s Dr correspondence school course. atre 
complete dctatls, Art White, 1U7 Times 
Star Bld g., Ci ncinnati. 

AOENTB — To mall our literature. Qood 
profit*. Home biisinr**, Maywood. HSi 
Broadway. New Yorlc. 



flic PROFIT From cycrv II. Less lb*n 
|1 sLartft lui l. 1 -. L e l i : i-; ;■; ., Ad+Jmcc b 9LA WftlE 
Street. ?*uW York. 



■■MONeV M«klPR iniimrss Starters. 1 h 

$ 3 . iXl book vutuc 01 W-ondcrtuI opportuni- 
ties, now Z5e. O, A- Fetssr. Belief otite r 
lenpi*. 



MEN! DuTet^ir plane addresies al] over 
U B. 25c. Sctiwartz, 4!>1 Cleveland. 
Brnoklyn. K. V. 



FULL Or aparctime t>r-opo*L5.LDra taloro 
Sn " Money Maklnff BukIcum fitArlcra," A 
Si .DO buot you can have for 25c pn-; :ilii, 
Order today. T. W. Mcchs Ful>_ -Co.. Box 
7&3L Wwd, C nHf. 



SQ-n OD, f 1011. 00 WEEKLY Uj>LtLK kuwcLiihL 
Stamp pLcuc. Clement, BOB □aiaLLne St.. 
RdlLih Edjr , N Y, 

BELL By mslL Become a co-publisher. 
M P-ll- thf 1 proslte. Sncce*5 does not 
enmr dvit nJ-^hb, but yen. niusb knnw :ho 
tundamental principles to succeed. Par- 
ticulars Irrc. Harry Dran. EU^U Aye ”L, M 
GaJ y cjlnn , Tc ibj. 

gciRNTiriC eimplErtcd manuraclorlng 

lirUrrjucs. Tnui^- necrcLi. Promts 1U> 

I.MflC . Thermossm. Feorta . 111. 

5 MOST Read tuaJl Order maRarlnr? 20c,. 
At m and Cartlor H 6fl5A Naith. FliEAfleld. 
M»m. 



DOLLARS Dally I Start homei tuai]* 
drdrr; bual.cK'JwiM. Dufly. CovtlMtton. Ky. 

2c DAILY OjMtaEes Hew York omen tin- 
der your own name. Do- operal |v B DHlr™. 
3i3ft LekJJutoip A^nUf. W ew York. 

MAKE Arttilcial nriLible. Rifted tiles, 
plarfuc*. hgursncE. sanitary llcortne, put- 
Iett, ndveiUcj Brllllantlv eolorFul sam- 
plos lt*e, t Alxu^-Solfhcln sjtg. wcaUJi 
culture, paycholoey. tiypnotljut.) Pavn, 
fli5 tirnridc Vlst* r Haunt 10 J). 1,05 An- 

jrci^s, caitr. 

MAKE Money collrctlna money, Oood 
lElipmt: quick reKult-^. HaUcnal Collec- 
tors,. Hewarlc, OhJ*. 



LIQUID Marble — Colorful, staged t Mold. 
b^iiSh. SOTS'? I CamTTOTiHOD floors, rubber- 
lastlc molds. Particulars rr p=, Marblelt- 
]pg ggryj^p, EdTPardfi-UJlle. Illinois. 



FREE Booklet. How to manufacutro 
mnny products. W«U;rn 1 3&1 CLlmux 
Bldg-, C1^v^]arud r OMCl 

BRUSH Plntluff outnts connect to a- bat- 
tery, TJ3 tanks nrcrMsry. Almost ** stm- 
pic as. palnUnR. YijUt 1 opportunity to JtiaiCfl 
sducI JnruuLe plating autoparts. bath room 
fiTlurcs, refleclorH. mirrors Oct fret proof 
and particular that cut you in a paying 
fatiAtoeuB of your own. □onmecat Co.. 
Ait, n. mctlur, nil nefi. 

C n:.QK <:<■: nf-nb with chiiinl-rnL-:. Hik^ 
BrUfiLjiT cEoicnt furden OfUdJEierttS Holly- 
wood style. Sample 10c. Hollywood Ce- 
mentcraft, BK7 wonderland. Hollywood. 
Calif. 

STATUARY] Mskc alt kinds, fllmplo 
process. Mukr and i nj-lnl L aiLificial atone 

reorlof- in color. Liquid marbde. Other 
BLDuey-maicra. Write promptly. Lllcr4- 
luro Irw. Cwapo-Tcs. Bo* Tfl®. fit. Looks. 
MO. 

PI.ASTEX Indiulrla dJTct± IhdUltrlOUS 
men an euportunltv to start a business of 
ihelr own. manufacturing art goods, nov- 
cltJ«, ■□ujvapkiJfi eu.. in rias Lev and. mar- 
ble imitation. 5c mstenoi makes 11 arti- 
cles. Hubbcr moulds [urnEFhed for speed 
prwtpcLiflq. ^bku]] lE|tc*tJrw:pl trinity ROOd 
ifturns. We are now placing big chain 
store ciders with manufacturer*. Write 
for Interesting bwsXIct moiled free. Pla5- 
tr± liidu^brlca, DepL A. loD5 WaihlnaLoD 
Ave. . New Yorr, 

WEBER. Tj-fw writer MtchuaLti School. 
Simplified homestudy-repaiFing lnercss- 
Ing. Qtawi. Ofalq 

HOW Atul wnete to obtain capita]. Fully 
cxplslnea, particulars free. Star SCrviCO. 
Wnpakan^ta Qhtn. __ 

POPCORN And potato chin m«ehfcp». 
We help Start mrn nnd TflCTJLCi] In buEsLncnd. 
Ltmg-EakJhs, lMfl Hig h. SprLnghaldMlJliJa 

CHARTERS: Delaware: best, cheancsl: 
frre forms, UoLculul Cbftrlcr C 0.. Wil- 
min.nE.On. Del. 

1ST WAYS To makp mnney. in home OF 
ctCP.cc. buHneas el your own. Tull oartlc- 
nUrg inn, Elite Ca. 314 Grand Bt.. M« 
Yoric. 

fiTAHT IlonL-p buxin^x making co nefeto 
ntden lurnkturn. notterv. bird bath. Both 
rr boir*. Amaring profit, lIlu.^Lralrd Ln- 
structLon book 35c. Popular Mechanics. 
Sag & OntarLo, ubl-voao. 

MDNEYMAKIXG OFFOR TUN1TI E3 

LICK After-war layaffsE EsUbhnh 
ppaictlmo hoinfr biEShnc** — added intotu* 
plow; future XcCUrHy. Ftcnr details Fcorea 
aucce&bful moncyiiiakiJif plnru. f:n-Onfr- 
atlvo gcr ylM. |M Ashland . BuJTalo, N, Y. 

MAN, You'll like dJli^ring mlnrora. r&r 
fleeforar Makfug 1 chipped gLuju ru mr- 

E lates, sign*, mottos. Outfit, ptlcnt. 
prinkle, Ptaier, M2B3. Marion. rruUanA. 

MAHiOrDEH Income. Bruin discs ep- 
pc-ninttlcs, PartlnrluTTS Iroc. MacMlllen. 
2T3B. L&Hcealer, QhJ^. 

MAKE" Rsctcn. m^ry in your h(WEU? r Very 
llttlv diralnl rruniroo. Details Iret 
Lumco, KJ mbnl L Nrbr. 

MOLDMAKItia— Flaater Cabling, Com- 
plete InranuliLS— Inllf illustrated. 2&C_ 
Idenl Bet vice, Ml, P^irk R LdgC, III. 

EARN Mnney *yth1rtpj, copying and du- 
Iil icat 1 tiv cafnJc cartcuuii fur utjvcr uscro. 
Adservlce, Argyle, WkHaula 

BAYO-OAS. BLgaeaL moneymaker TtL 
Qiiarirr biinga sample, Marshall, Bui 1&1 H 
Bee Till o. Texaa. 

DJETTECTIVES Eatu Lljf tn<mey. Eacpnrl- 
ence uitncc^nry. Fartlculars Iree. Wag- 
oner, E-2d4e L) i ;>j liunj.', N. V. 

CHIPFINO GL:l-;m *ipns. FoldcF free, 
Beveridge. 160-22 P Lociici, JatnudciL. N. Y. 

PROFITABLE H-uJUiiY'Qfk., Foscinahnsff 
saP'ipl-c 3 no. Woodrrafl, 132(1 Llttd-'tdiy 
Street, OainetvlLle, Texas. 

EARN Exlin money icpurlihR new* for 
boERlorca magazlnei. Anyoiu: can learn. In- 
5 true lions. %1 blit. Free circular. WUn- 
BUerJJureii'.j, Hu Uellairc. T -I.:.; !s y||]e L Kj. _ 

RED-HOT I^-Riiignule ware to make 
money fast, Wc-T a^N t, Franklin, Penn*, 

make «fl An acre. Source of 3n- 
-Ttructpcn* sec, Raymona Tilbury. Outh' 
rk. Oklq. 



YOUR Name printed In 10.MW "ELr 
Mrup rtLrHiLnriec. Ghrcklng replcs 

Jjpnl. ArlOWt's. is^t Lor Cnbln, DeUon. 
MlchlrajL 



I_EARN M i! iLuicLcncr. Rcuuirka bti^ dii£R- 
less healing. No monipulaLion. No appn- 
rmtuE, UnbcLleyabEe slmphelty and results. 

InPApE-ncl vt nu-rupandenri! iaur*c. Wrl'C 
MstasclifOCe-, De L:lci: 1 Flnrido. 



MGN^YMAKING ld«w-L*tcst book? - 
Barkoln caiai-UE- irrr. Pnputar Mcrixauicc, 
am Bt. Clair. Chicago. 



bORMl'LAri. FLANS, ETC. 



A SSOLVTEf . Y Ans and rv*n formula. 
anaLjots. vf pro over compEstrty described, 
4 1.HD. Guaranteed sucecsstult Juror mn- 
tlen Rrararch Inctitat-e. b™ Pitu- 

bur^h, Pt'iina. 

MaKE Past cnllinf imoduciz. Nd oha- 
chsisery. “'CTlsoiIaL Approved Ftirraulaa. ” 
Llteraturo trw. Kcmlco. I& Park Ridge. 
Illinois. 

COLCHICINE— Plant eyriuUon the mi ‘ 
cal. K(MlirMi, bonr,anE3. E«kJ?ct IftC. 
Qu-rslnk. Wellesley, 

MAKR A rd-Uuu of sun t?n ml lor 40c. 
RiJnr a* life guard* um. Redpc 35c. 
M&Cla hfl. 37ft W. Q. Kiy-d, Detroit, Mich . 

l XUMINGU5 PaLhi ,r sMno in dark 
Easily made. IK) other formula??, plans— ^ 
all 35C. Ideal Service. 301. Park EUJRfr, IU. 

REAL Mantifacturioc foTmul**, Uftft 
!rpr, Cuinnunics. ChKiuLsi. QordOB ATCv. 
Byrojcuse, H. Y. 



AUTHENTIC PormulKY fl24 pog» ill- 
lUAtratcd). te.DUtl money maklciR- E-urniu- 
Irui. recLpea, iiutnacUons . aitbstslu U-v 
si 75 jrtttiijuiid or C.O.D. (ford Eh a in , 
COta-leg 3c. Adiirnj iaruwji C*Mpajl>' r 
Chnsinijt Hill, SJiiKsachUaclLs. 



FORMULAS — Latcn-t, bc*L Analyst. 
Literature free. Belfort, EnBlneerma 
BuildkDg. CtklcagOL 



CHEMIflimT 



LABORATORY Sup pi Lea at wholeialo 
prices; Qlicblistiy, PlOlOffT. phrelr^. Cain- 
10EUC. TOo, Nabanul S-cmnlifiC CD., 230* 
W. North Ave,. Chleaffp. -Estabbshed ifldk 



WINN ! S New Idea Heme Laawalory 
Chebiical Kits and appnTU-tau outfits far 
home n?pcTlmrnLlng. Sf u<i Sc for UBen- 

Lure =Lnd rtLail *Upply Catalogue. J. H. 

Winn CD., Dept 50! r 124 W. a^rd Si.. 
New Yert 



FREE Catalog; ChpmkBliy. bittliwy, mlu- 
eralogy. miorpictipp^ Ttocey LabnyaLo^les. 
&vb-pa.Lan. Illlhuib. 



CHEMISTRY Labbratery appaiatus and 
chemicals fed IbtLua trial. analyUoal. and 
private eapcrlm^ntnl Inborntgries. C-adi- 

f 'lcto ehrmleal LnbaratfflTy abppiy MrvlC^; 

or ce r responds nee achool students. Bend 
3c ler free 49-pago wtnlqg of chem-uisd:. 
pxid 3-ppa.ratiin. Dep'.. M-42. BhOlOgLca] 
Supply Cb.. I1TS Ml. Hope AVO., ftoc-h-rs- 
taf. New York. 



SPECTnOBCOFE Far euso-k cheuilcal 
analrel^ 12.3b. Hulling Campbell, 

California. 



11 ELI 1 WANTED 



EXTRA Doilare In soiling magazines el 
all klnt^i. Attractive Ch.r]Mtm.uj rLCL of- 
lent Pli-^iaELL aud prahlable, run ar pers- 
uing w*Tk. Now is the time to get new 
and rnnr'Wiit nrdrris. Wrti* Iqr fi|.t| pu-r- 
tlcv Lilts and ue-LLIelr tit. Tile Isla-tructor 
Bubs-crlption Agency, Dan-sville. New York. 
Di-pt. pal. 



CALL On friends with rrottLug card oj* 
aerim#nt*j Eaater. blfthdny, other occa- 
sions. Prr^aEiat jLadLDEUiry: R|fl Trap- 

pings. Big pruflfa. Expcni-nce bnauc^. ■ 
aary. SamnlcH on approval. Wallace 
Filth Auntie. Dept. 334 r New 

Ynrk. 



wrITk Far fmp iabrlp samples ninaping 
^tiihinraaf 'iLbl^ulalh^, Ctn,in whh damp 
cloth. Require no Iran lag. RranUful kae- 
Lorufl. Look expensive iong w-eoring, law 
priced. CommissJems biff. Also complelo 
dress lint, Urlvillc Company. Dept. 3*34. 

■CinrlnnaU, CShLO. 



DO YOU want a. sbeariy jab with gnod 
■pay? Won: for U. B. gavernmehL Cem- 
nlrle 11*t cf avajuiblc PosHtorw. quellflco- 
tJanri rrauirrd :l r.rl haw lAt prtTiarr far a 
civil service lob. El OG. aukdauce Serv- 
Jea, Crosby, North Dakota. 



40A 



POPULAR MECHANICS 
























ACrS'TS WANTED 



SELL Dieses at lav priced Hundreds 
sensational Mrgnsns. Amu*! nnmples lent, 
Bmd dTPfU! nil*. itfu. Harford, Dtpi. 
F^36 5, CincLtlojiU, Ohio. _ 

"CAR WvtchmMi" prevents thieves from 

JituaSinK Llrisi — ic,ilm — equipment. AmnHhff 
fciLvunUgct. Whirlwind seller. Biff pic^te. 
ViTiir. quick. Northwest Electric Op.. 
A^ID , Put va ns. Bo. Pak. .. 

SCHOOL Seniors — a ctl Amcricufl meat 
beautiful distinctive graduation name 
vmxtia. Ppstllvrly LiLkIiumC COmmleaian. 
Lowest jirfccrji. Free fiample XU. FrlnL- 
eral L, H23 E. EEm Street. 6c niDhm. PCh na, 

I WILL Give you $5. DD worth full sLe* 
package feedt, groceries. soap. etc. EYeo 
li you agree to show friends bfmJ others. 
Ama^Jnp S-PRie Ump mnnfly making oppcir- 
Lujitlv- WrLti 1 ZileloJ, H15 MuliulultLIl, 
Cl B C Itltui U, Pit to. 

BELL GeacE-iil MutArtinur Eil'Cmi:;. Fnv 
samples, Thompson Cd., Bald win, MUH. 

AGENTS— Salesmen . Add Bolyai Liq- 
uid Charcoal to your linf!. Irifurn-ia Lum, 
Roly at Foods Co., F.O. Box 263 , Ovaogr, 

Nu-w Jf mrj, 

AGENTS Champion ftajnplt: belt. 25e, 
Information 3c. Leathernofi, Srt W Bal- 
timore, Ba l timore - Mi. 

DOLLARS GhEdte- .irillnsr miracle: c^5c- 
line saver, aam.pl* 25c, Mara Hu. It,, Bus 
111 . Ifefvlllf, tern. r 

AGENTS 5c: Retails 15c, Inventor, 

35 F Worth ft Lb, Columbus, Obiu, 

BIO Fronts Belli rw more mites from 
limited pm enupon-f. use Gaettne. costs 
|1. Dll, IrrALs LOG galL-on. 1 -; Pupfo cun. dou- 
ble baiter^ 1LE*. ends lechaiifltijj expertise, 
cost S S1.5D. Money track BU3MLbX*fr- Rush 
name Tor detail? Barkley. B-L315 Areh, 
Philadelphia, Pmnir. 

BIG Clothlnjr bargain* for big profits. 
Used dresses IDc. men's eutU 11 .DU. ehoaa 
J-U'Ar, men"? Dvrr-cnats &Dc, Over IDO HD- 1 
MLtiDnsI Vuiluuu. Experience! unnecessary, 
Free whole-sale cat slog. Superior, 1250-DX 
Jefferson. _ChEcago. 

AGENTS Whirl-wind profit opportuni- 
ty. Finest Bilk. Nylon, and Rayon hcalcry. 
Big selection. Very latest styles and col- 
es^. RflphipenicPt guar enter. if cur own 
nose fret with large outCR. Rush ttp?r 
eLm, name today, WILknlt, Dtpt., DA- 31, 
Oranticld. Ohio, 

SALESMEN Wanted — Attention nil 
salesmen who may nnd It uc*efaat-y to 
make ■ a change of Inability to get 

supplies. A sood R-awtcifi-b mute may be 
available Bear JfflU.. W* ina.mif aclurr over 
20 D products, nearly all household nserasL- 
Ucs. not requiring raw materials now 
n-Rpdnrt far driansj:. Present supplies ade- 
quate. Good plants. If interested Inves- 
tigate at ance. Write RawleLgh; Co . DupL 
A-160-FFMA. Freeport. IlL 

""HAOLE Album Paunn” ®Uh ypUT Offll 
titles. 2uij'. lUrOCLL. Sumplrjt. wholesaL* 
prices 10C, M ango. 5BB-B13. NuWnrk, lf r j a 

&ELF- POLISH! NO Shoe mitt. Bells like 
wild. Goodbye iiLi-BHy rugs. cans, bottles. 
ShlliCS spots LLke magic. Samplq r.r-nt on 
tria l. Kr j sirr, igi , Akr on. Ohio. 

EJELJ* Perfumed nQTdtla, Details, sam- 
ple me. I. KoblifiikJ, 25 Fark 

■Driv e. Bay City . Mich. 

EAVO-GAS. nimr^t moncvinater yet. 
quarter brings aample. Mar:<hnlt. ho^ 
JSl, feevillc. Tc^m. 

PATRIOTIC PtLDtn card 7 New: differ- 
ent; agents cleaEilPf up. Details, Art 
Blinriy. BftM til' bM^Lu u J j-vLHl, K y . 

is ifj hifoRi'v i slJc i njr Prdsi?; shirts, ties, 
hosiery, underwear. pantB. Jackebi, ssv?t- 
ers. uniforms, c*o. Balts eqiUpraent fres. 
Kyprin-nur- unnwir.-snirj', Nimrod. 

Llncolii. Chic ago 

DID Tfcu sav easy seller? Just iry 
SLOnn-Procjf d KaretW-etHn-i and pipe 
Ifthoex. Here'S your de-Lnlla — 25r retail, 
41 DO hundred wnale?ale. mclndinx tuun- 
ty rltfhb. Siurm-Pruof Lighter Company, 
125 Lexington Avenue, New Yoil. 

WHOLESALE Soiimes, iOO.OM articles. 
Fr*e directory. May-wuodc, n ta Hroad- 
¥P. Hiw Tttfc, _ 

BEAUTIFUL Apprnv*d orucJflx BJCk caU 
aet. Feat aelLer to CattLPtlcH tvflrywhpre 
Every catholic home buy-s Ihla beautiful 
cumib inolzai^ cructlix nrwl nick call set Oil 
sight. ALL assent I EL U. BLg bni-liL Ond nr 

taking phm. lAtr«t selling mice. Write 
JOT dcuiorutrstar Odlcr and dctnlla. MLd- 
W^t ReUgloua Goods. 3127 W. Filth Avt., 
DcpL 15. Chicago. 



RELIABLE People wanted In place 
eggLnc In stores and appoint apenLs Used 
the same way as c^gs In baking and cook- 
ing at m ocntE d^n. FhLl tim paefeage 
and par III uiura La rcpit.'i p^lpald- Mur- 
ilssey, 4417-31 MadlAon Bt., Ch icago, 111. 

MAKE Mono? applying Initials on auto- 
m-ebll-cp. Also, BldcJine salesmen for short 
run 4^1 name plate?. ‘'Ralco,” 

Wa^hjngtpp. Boaiion. Mom. 

AMBITIOUS School seniors — Sell class- 
mates the "tops" In irradualion name 
r-ard*. Ih-sL DiNmuki^lijixs. Fi'eth (urrb. 
Aiei;ncii£ golur like wLLdhrc. Hurry! 
Craft.cana. Box 235 -L. FHt sbuntli. Ffnna. 

Ai.it:S-va, &\k line IncSudEng food pr&d- 
urfj-. Fu^L ridljng prrmEiiuk cud biLmain 
dv.Ate. Low prices. Send card Tor big out- 
lit over with g-Jtt. Ho-Ka-Co. 2737 Dodkr, 

Bt. Lonls. Mo. 

FREE Watuf u li d uur cuntunLrat-H J 

makes flavors, lotions, shanipoos. 72 prod- 
ucEa. tabeLs. Nitric* fm-msned. Qualm, 

E-2tll}j b Rusavll. Du Lru, L. 



SCHQOi. Scmors—Belt graduation name 
rjird?. Arafrccn's fcurgG.it. InuLML-JLiz-lling. 
lii-w-prlted display. 35^ comiolssJob. Frte 
cards. Universal Engraving Jt FrLntJng, 

gpx TiS-_PM . F: Lirib' : rgh. Pniziu. 

USED SduiV4 shoui 14c. hoLs 12c. panic 
25c, dresses 10c. winter coats 50c. fall 
coats 33t. Bargain cataloc free. Portnoy, 
ftfkLY Rbaaui«lt. Cliicago. 

SEND For free copy of Illustrated 
wholesale Christmas catalog! Forty prof- 
itable Linear EJfco. 43ft North Well?. Chi- 
fcaga. 

AGENTS— 3DD r - Fiofit sell In? gold kal 
letter; store" aad ofhoe^- Free jumyks, 
Metallic LuLlpr Co.. 43Q-B Nurtfi Clark. 
Chlcajo. 

AGENTS; Stamping names on nwkrt- 

kc7 picrlnetaTS, Rnmple chrck with z,- h 1 1 1 r 
name, address, 25c. Stampinr outlMs. 
Emblem checks, cheek-fobs, nantc n-lates. 
Hart Mfg. Co., 3D3 Dc^TP-'k Bt . Brooklyn. 

n y 

WAKTED Mm tu utarL business for 
themself. We start you. Make tl.DDP.DCi 
m-:i"th Kmc] ^tnrnprrt nelf -addrrKKf^i ^n- 
VelOpe. Akron Rug Co.. 5 N. Adam Bt.. 
Akron h Ohi u. 

DO You want agents for ynpr prmwal- 
Litus? Ynur ad in this abac* will blaee veur 
n^Hute br-fcTO hundreds o( seeking 

JaxL-Jtllluw prudiEctiL. My fuldcf "IfuW to 
Secure Aecnts. ,r Is filled with Drool. I'll 
ctndlv send rou a rerw free F. W. John- 
son. Mattaaet Glaastflud Adv-ertLlne. rso- 
ular Mcc h^nks Magazine, e Gntano 
Bt.. ChlcjMk- 

KlUBGRAOE SALESMEN 

ADVERTISING Book matches at .nemra- 
tlon&l Low- prieuft, ?5 iki boats printed 
block un sllvtr -with cuMUi/ncr s ac? JS.!I^ 
In-riudLng tax, your nanamiaifan. WrlLr 
today lor free outfit. Chicago Match 
campariy, Libcrtyvllle. Illinois. Dept. 

REPRESENT America’s greatest pro- 
ducer uf Lin m n LabH rnlnnO-n-rs. business 
slaUAtiery. tirtee utarkuia , t., for every 

ictaLEer. at prteca that defy any and oil 
competition No priorities. No ratlonlnj. 

Big cuEuiniulOn.. DufBt Irj!t L , National 
Press,, m R andolph, Chlcaso 

ADVERTISING Book matches. Auiet- 
lea'E Largest manufacturer of union label 
bnok mnLuhcfi. FilkE arlllriK- line. Ijnrpe 
oaks pvoditcJnc kit. Bamulu malrlinv 
Complete cut catalog, IT color combina- 
tions mn.krj iriJi nu ruy, [7omnilM|en In 
:i dviLikCir, flnp«r“or Mn(i]fi (Tomminy. 7&30 
r>Tf:PTiWuOd , JDepL M-l, ChEKlfif^ 

PATENT Solk.ltor to represent old es- 
tibllih^d Droi. Pari tlmn. No rKDrru'nrp 
nocessary. Liberal conLbnmilO]^. Write 
W. A K . 3^3 fiuilJlpg. MLtffauKee. 

EARN Money m roar snare time taking 
Eub^cripCjcu^ Ed Pafiiiiar M^chn.nlcs. Un- 
limited Dosslbilltles. every family a pros- 
peel. Eilk.v lu sen. HotHIH DtJd Ln eddlLOJi 
to liberal commissloii. Bund po^taaTd for 
further drtaLE* iodav CLTeulatSon Dept.. 
Fooular Mechanic* Muguamc. SOD t. On- 
tario Bt.. Chlcaao. 

RETaJCLERB Need celLLng price wiark- 
ets, prke marlcprs, fia r -| n.dva.pce commSs- 
Sion. We dell^ef, collect. Pries Tng. 1445 
Munirosc. Chicago. 

BfG CmnmlBsions— selling to store* cel- 
luloid nrtehtk iicii-Ln. nie La] /.hrlf mrii th- 
ing. Tu restaurants, menu covers, signs. 
P. Prbdn? PrtA!, m ^hite Bt.. New 
Yuri 



ADVERTISING Book tnatchM— World's 
largest "direct selllnt" bouk match Enur 
lory offers advance cash earnings calling 
an every typr of buEincss. Hen or women. 
ExpuTJuhLR ujlELECUHKaLry, Pull, nnrt time. 
Low prLccs. High quality. Quick detlv- 
eries. Powerful patriotic display. Re- 
peat*. Free kit, Lo^tmcflons. Match 
Van*, flf ArrWticfl-, 3*33 West 4 B th Pj., 
DfPl, E-L Chicago. 

EDUCATIONAL AND INSTRUCTION 

NEW tTrlbeia wanted to re-*-rite ideas 
In papcis, magazines. book.H. Bplrndld 
opportunity to "break Into" p-rofloa.'btr 
writing hrtd. RukIi postearcl for Iree de- 
taLLs. CditilOrL \V rll-u-r'-s Jiervlce, Dept, 
FJ-.L 43, BL. L OUIS, Ma 

"IIOW To BresJc and Train n*rsiiv - 
A iwiok every farmer and tioraeifLab shuuSd 
hjitu. It h Eri'e; no otllgatlon. Btmply 
addxcas Barry School of ITan^manshiP 
JJept. inn, Fleasant Hill, Ohio. 

WELDING — ElertiJe are. Lr^m pioflil- 
able trade quLefclF through actual prac- 
tlcD. Individual wrlder instruction at 
bar* COdt Of matOrlalH. Full narti nLiln.cn 
Itv.*, Valuable welding 1 lessons book 50c. 
Hobart Welding Srho-nJ. &0T M-132, 

Troy. Ohio. 

DRAFTING, TckgOnumcL-cy, and PlldC 
rule courses. Each (1 coiuplctc! wr.tr- 
Giles. Dcpl FM-3 P 1326 Myers, Burbank, 
Cnlil,__ 

BaiU" lobs! 41 05- j-J 7 5 biunth 
El* nptKirtitnUy. Men -women. Pr^part 
JblmedEulDLy lur riLL][iin.LtiDTiin F*ial3 par- 
ticulars — list positions, fret. Write toriny 
fiiiie. Franklin Institute, DepL 12, 
R ashttlsT, N It, 

BECOME A teal -ufltatc brOkur, Write 
.Taeir Stein, ysrosota. Fla. 

MEMORISE Radio code eaEilyl 
KfllorKanij. carnpLptc fth^rteut Ibemorii- 
iBLfi, practice ■i.yiUun — only J1 Trij Kolor- 
Ksrds. Blufftoiv Ohio. 



BECOME Finance- mgn. Pnrtlculars 
Ir-ce. Nebraska Finance Co.. Lincoln. 
Nebm&JER. 

FREE Book catalog! BclenUfle ctljnlnat 
j 1 1 vcxLlgaUun; iLn'i -!;at-r>L3tfr ; flraarOLs; 
fldgerprlnts: dull dufuuat 1 : forgery: cryp- 
tography: ehomistry: Jiu-|ltsu: etc. Any 
heat — new t tr^PKt, uul-Ntf print. Kessler 
Rcjuk BsftvLC*, 706- J HJlisLrueL Dldg. L 3. ns 
Angeles. 

BOXING: Learn boxing, wtoihUuk l uu- 
JLtsu Complete illustrated CDura* |l. 
Jcm-Ekh Dryer. 2J S. Hakted. Chicago. 



MATHEMATICS WlthmiL A curing. 
40H.M0 pitibicm:! i^iyed by graphical 
JILulhOd. MuJLjj.iL>Lcu{. dividLnR, addLng. 
subtree ting, whole numbers, fractions, „nd 
deelmalF Price i2.r>u. c. Beaver, 1016 
3b. WMila br Ave,, "Los Angeles. Until. 

ROME Study cout^c. dniflless therapy. 
Frue lituriLturu. Irwt. Dr^igleg* Thcr- 
spy, Tama, Iowa. 

BECOME A Doctor Of P*ychqt&iry 
IPs. D. S Teach secret of canttminenE, 

hjippin™?. &to\vi\ mental WDrilCS. FTC* 

bout. CuLli'gu uf UnivuTixLt Truth. 2fJ-B 
East Jackson. ChLeaga. 

LOCKSMITH Coursa. Lock nick i ps 
key iKtln?. etc. Si.no prepaid. Luck- 
^mitEk, Canadian, Tcnv 

CLINICAL huborater? technic tauebt In 
vuUi O-Wu hOicjs. PracLicu Outfit n-fppll-rd 
Bulletin free. I m aerial T> eh til cal i»!iti- 
lulr. ECk DTH-E. Au^rln. Tekas. 

LEARN Telegraphy 1 Bplcndld opportu- 
kilties now bTevall. All cxpuni^ low cat- 
alog free Dodgo InstlLula, Dt-pL. m, Val- 
pariil-^P. Indluim. 

RADIO Sns^penrlnjf. braadcaatlftir, nvla- 
Cicji ai.d pnljc-E rndcu, _ir rvinyns. marltLu 
and Morse telegraphy taught- thprouRhly, 
All fispuri .iK Jgx, CRtalofi free. Ehud^t 
IeliLIIuLu. Dup-t. R, Valp-nraixg. rpd. 

OtT a better htfj Our bceks will hulp 
vou advance. Batuald calalua fr^c. Fod- 
litar Mechanics. $3i BC. CEali. Chicagu. 

CARTOONING, COMMEItCi-tl, ART, 
SHOWCARD WRITING, £t£N F -VENTING 

CARTOONING Course: — 30 Illustrated 

iKMHifi, Dv^rr DCH5 Jikctchcs. *1.00 pOflipadd, 
Murites Studlu, Bum 64l2, PojMLdena-. Callt. 



AMAZJNG CarLuun burinr^t nlBDB. 
Hartman BtudLos, 243B W. L:nr*Lu. Nc- 
brAsklL 
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EAR-M Uoner rvti33iLiiKH copying and U h- 
pUcatlna comic eartadiib ioi advertisers. 
Ad-Service. ArgYl-fr- Wisconsin 

CAftlSiFo Course. 43.19 f Details 
Ittk. Job li Wanrrn. Cn-T I oonl-st. N7icrt 
Bmlth. Spolcanc, Wash. 

CHALK Talks. Laugh. modudnk pro- 
gram. £1.03. Gal ales me. Baida The Car- 
toonist. Oshkosh, w^pap-nifi- 



CREATE Cartoons— Over 35 d UJuaLtil- 
tJons. I L .tinO *-orrte li.ttf ntmtpahL Hea- 
ler, Box 1 * 7 r Roches-mi, N, Y. 



FREH — Bln list of heinluL books. Pop- 
qlnr McchiinicS PiKiJi, 2 m 0 E. QlLtarin St.., 

CtlLLTLUU. 



ADVERTISING AGENCIES, LETTER 
WltlTEKS. FDR AUVEFTISE-ltS 



MAIL Order sales HfcrroefcelLnii. We 
prepare cash produclnff ads. irfcLcrj. 

*:ra, etc. Frr^r product an at yah. Vail De 
Mark, TLbius Star TuWer. Cincinnati. 

aD -MAN Davison writes letter* that get 
eLiu b lib J ness r Woft-rport. Connecticut. 

ADVERTISE Profitably: SS? reaches 

S.OfHJ.OUO Sunday- ci^w:;iiiLpep readers with 
S^-n'OTd ad Ni , w. |j:l:i-! , t. [nagAziihu-. :uriil- 
Jrik'-Jint mLiibuok , JT4 'l p . ChlmBB Advertla- 
L:ur A iii-Liv, 20- r A w Jackson. Chicago 

A D YERTISE : 24 Words, 74 # nCTEH - 

■pern, 4&.-5G. Lists free. Advertising Eu- 

jean, 4513 -C Cottage Prove. Ch-kagq 



FREE— N*W AdVetlLsur* Rate Guide. *4 
buj:Hjb. includes everyth imr. Lowest rates. 
E. H. Brown Adveriistna ABen-cv, Mer- 
obmidl^e Mart, Chitasu, 



ADVERTISING FLaeed all tnafi*±Lnr_i, 
newspapers U.H.A.. Canada. Lowest- rama. 
Prci: J 5 crv-Lcfi, 54 -jmlk^ caLjiLm tree, linker 
Ad v-urLiuJn# Agc-UCy. A-L 33 W, MadLvin, 
Glucago. Established ZQ yearn. 



FREE— "Amazing Nrw EpoV— "Prnflta 
From Classified Advertising.," Toll* hew 
n n cl what to advertise. Be sure to Mad 
thi* bonk hefarr ynu Invest one cent In 
&.dV?rlbiing. r(i':tM::nl'i'i il'., Ern* j ! Wrile 
for yeur copy new. F. W. Johnson. CEtta]- 
fted Advertising Manafici. MO Eaa* On- 
tario Btrw 6 h Chjcaffo. Illinois, 



BUSBSEBE SERVICE 



SfHITHERN Mail oddress. RetclvEng, 
JerwaTdtmc. SI month. Evehatufe, Bex * 0 . 
Atlanta, Georgia. 



TI PE W It ITER B , DlTLIt'ATORzi. 
OFFICE DEVICE* 



TYPEWRITERS, Adder, mim^ngraph, 
nnjltUrraDti.. oddreafceiuuh Bend Tor 1 t« 
lists of ma^hLni'n that will help yn-5L »t 
hail ojJee. Pruitt. 2 B Pruitt Bldk.. CRt- 
case. 



KI'BREIt BTAHFS. OFFICE ^CPFLIE!^ 

SUPERIOR Co&lnhonad. indexed, Lhre* 
line* aCic. tour ewic. SlBiwtoroJi st.so. SLo- 
c:liTj H ] ■§ Rradtu-y, Pv.ana. LJliiiaa;. 

SUPERB Quail Ly yau r lululo u.nd ad- 
drus^ 3 lines 35c. SiffnaJuTea Sl.&Di Lenta. 
]J-l>k -1 112. Ohio. 

3 LINES JOri ' fruhtocud. \ltrfwwdriSnl 

BtKnatUreH 4L.50. fi-tunjiiriLi- IVjqw^lcimi, 
WLS. 



3 LINES 25 C, 3 Lines 35 C. 
Auhiirn. Kehr. 



Stacbti Werka, 



FfiiNTivc, TarxTir.RAPmsir*. himfq- 
GRAPIirVfi, OKHMED LABELS 



$END Fur true ^illillOg iL!Ld batui>Lun nf 
law-cnat, quality simnud Ltcina lot ptraon- 
m and business needs. LlflncTch Print 
Shop. 5 HWk Avenue. LIilihti:!:. Fr-nn- 

Eylviiida. 



500 LETTERHEADS. 5 M Envelope*, 
printed In attractive trdf on a^l 8 3 uXl[ 
bond. I-* 75. Trojan Pru.su-, 441 Euclid, 
Gurded dove, CaBlornia. 



5*0 HAMMERMILL Lttterhi^ada 

and QOD 5 -'i Whitt- Wove envelopes, rrlr-t- 
#:d your copy. ^4.S41 prnJil-id. D revi' Prcsa, 
But 12H -N Gfeciubora-., N C. 



F3R.E5T Quality prlnLiu^ — Rcju-unabLe. 
Sample*. Tiren&ter Print I mr Service. Mlt- 
rDj - . PfnnsylYfln.ltL 



125 01 Jill I.FITERHEAIM And 115 
cmrlopi 1 ?: ni'aHy pirlntrd SJ. 25 . John. Ftlr- 
rdrii. 320 Ahoy 3 t_ r NtW Budlaid. Mass. 



M0 LETTERHEADS Or envelope* print- 
ed St .25 postpaid. W U J U F. FottsvilEe, 
P^npgylyacLia. 



125 "VICTORY- Leitei-tHiadA, em-elOpus, 
bom £1. Courier Fresa r West LLbeHy, 
Kcn Uicky . 

2;ip PERSON AT. T.^-.mrluMfi:-. IIKI fiu'c- 
lupe3 $1.50. StriiEL^, 4S ^LockW'rll S-tr«et. 
Fa l nMrtlla, Ohio. 

»■* jxl I FOftM-L tn QIS MultUtraphcd, 
ti^i- .iudu i AiLtumiiiLc. muhlsiraph Ear 
iiilc.k Idan^u, aOti-Bie, Newark, N 3, 

135 BliiXll HAMMER MILL Leltcrheadfl, 
1M envelm^, 1 line*, iMtli 41.35. Gomel i, 
atK.PM. Heriinindo. Mle5. 

CUTS, 2 ■' *3 ** . IM® dfiwlTiBS and pluo- 
taa 41. 0Q. Joe Ruk. 113 GiizmtLu- An- , |rfs- 
lni;tpri.,_ljky. 

MIMROORAFHiNO- Letters, clreulaxa, 
curdH.. Fiat sample?. Arthur Thraed, 
HiiTlan. Iowa. r 

St. HICl POij^'PAtD^ mo Bljlll Band let- 
Lerhradi mid L*U ^qivflppi^. Eennevklles 
907 V. r er-1 Roo^-tfull PLi iLiid^tphjj 

Sou WHITE Wove envGljos>ta il.50. 
Dulliclu PTeaa, ±34 Lncuxt, P^rt CIlt'H Ll-u 
N._¥. _ __ 

kl PROFITABLE Ftlntlnsr Iduaa" nnw 
rrady. DeLaib fret. Press. Boi 552- F, 
GtorfifLana,_ Ahi. 

" ELEOANT Envelope sUpa, 42.T5; 

lijiO clrcui Ln.ru, S3.W, F-aldrrs. statLoLuerv — 
iiil UrfciktlhK— tuwraL prjmrJi, Samptta. 
QuO d prhfcr, Hu.r]l*4rUfrmrg , \'n. _ 

SPECIAL I 2M Bond let turtle a i-., Lhivr- 
lop», Jflfirph .rohnsdii. 10M Fifth 

Avu- , Mtn- Vnrk E^j Ly» 



CENTRAL WuhI Printr-rs. Lf^udm^ mail 

order printers 32M-F- J:^-kso:L. uhLc a^o. 

AbK Tot qnoEatlfllin. head.- £1.95. 

Free Hiinplt^. WJI.^an Pre^. Monroe, 
Madison, WDcnnaln. 

e*9 cmociLARS— two. n,$i AlFklnS 
prlnUllff. LOWifSt priced. Rmpmrter. Ctui]- 
Eca r Oklahoma. 



HAMMERMILL Lultucli-uad.--, rhYelupcs, 
si py rolur- 20 typr Aisles. Free partleu- 
Jarr.. WucHlrufl'iJ, 21T--AI Lj-wu;. tlnluth h 
MmnftMrta. 



BETTER Gi ;lJ'.' urlcil I11.5 n'B^m-niLfc-le. 
Fjitlraali 1 :! cm jmythlnjff Economy: 

Lcdhka. N. J. 



5M ^4x2 1 4 FOUR Line fausmtd sticker*. 
2bc. Mi^rLtz PrlnLffry. Hasmuw. Midi. 



WANT v,u PrEntl^H: oi a^l Jtlnds tyi thati- 
hiii:dH uf our tuadetB. Your ad lu thU 
Hpace will brink you some nice orderfl. 
W'ritt 1 fur paniLi^R pn>or F, W JuhnAGTI. 
ClastLfted AdvertLhthB Manaser. Rudiu 304, 
2UP East On tJirtn BtTfi't. Chi-Caffd 



PRINTING OCTFITE AND SUf FLIES 



TNEN PENSIVE 0s3 PrLntLtLH preaa, Du- 
tails free. Novelty sinra, DawsiavLUe, 
LbUllIi-ba. 



PRE33E3, Tjejic, illitslntllfiiv;. £trkp- 
m.ateflaL, eabLnets. CottivLuLe supplies, 
ParffuLn biillrliiks, grnd stamp. Brftd- 
shJiW, 321 4-P lElkroik. ChiCuuo. 

PRINT Yttur dfrn eardfl. atattncLury, ti r- 
culars, advertising. Save money. BLninle 
rules furnL^hed. Print fw olhers. rueo 
profit, JunimT Outfit 4* 25. senior outfits 
417.20. Dulallx frt^. Kelifiy, Inc., T- H L 
Alerlden, Ccrm. 



PRINT At hdrtit. me Will fajjna a Cam- 
oJete eataios of presses, tysw and euddIIm. 
r PcICIft iL CflUpkay, S Oulu 1:1 hi il 
N ewark. N J. 



EARDAlNB — FT-TEEes. type, suaulli;*, 
firnd ntamp. 150 Harvard. CambrlUke, 
Mels*. 



USED Brutus, t^pn .^uupLirs I.L$t$ 3 e. 
Turrbp cutn Berrtce. L-da m v 1 1 1 e. Fenna. 



PATENT ATTljltNKVti 



INVENTORS: Taki.- first aUp toward 

proreotine roar Invention— w-Sihtiui ii-Dl i > 
tfalLuti. WrLlu fur frup- "Record o[ Inven- 
tum- [aim for esiubliahinR du J .n n>I inven- 
tion W*} slsd Eend tree — la pmsc- buuk, 
"Palcht Qzi I dr fnr the Inventor "—mllina 
-ubOUt fund Ji. li i.ju L Ht'iirrh srrvkre; lian- to 
sell snd mnrkct Inventions: dtrnlb d uaji!- 
renJtht iu|jftncnt plan. Send Icr Iiec 
-Fa Lent- auidi: 1 ' and "Retard trf fn^'n- 
tLon" form teda^. Clarrbc-u A. G - E-rn-i l 
and Harvey .im^l^on. Hekts^red Patent 
Attorney, 21IL-A Adam-s Building. Wft5h- 
inijton, D. c. 



PATENTS s?reur^d. T^O valuable boak- 
l*ts, "Fa'fcut PrpInsElon" and JJ Wbtn nud 
How to Ball an Iuvehtinn,” tokcthor wkih 
valuable ■'Evhlonre inf Invent inn" [OTIJl 
ji^nt frr^. Write immediately Lu cxrari- 
eiLCifd fiaLe-nt (ourwelorE. VLC LOj J. K. 11 [li 
A: CO., 121-A M-nrlln fJldk.. WMbUJ^ttm, 

D. C. 

PATENTS. Pruluct yuur Idofl- bV SucUf- 
jpg [roe - Fi-uol &L InvenuuSL" Tnld+'T Ex- 
ooptlonal persons L service. Established 
]&VG. R. E. Vrooman. 371 WMkliLid Bldir., 
Wlnhi] JHlun. D C . 

L. f RANDOLPH, 302-B '‘CuLumbliin 
Bldii.. WasLUnkbon. D. C. Low coat. EtM?k 
and Information Jfec. 

INVENTORS— ore discEosink vou 1 in- 
vobLiqu Ea anh'oti-u sand fnr E^rm " Evidence 

oi QraMDUon": “ScheauL-o ol Gos'erniu-urti 
aud AtLurncj* 1 Flits'' ?nd InetrurlLooi. 
Sent [but!, LaneasteT, Aliir:ne A p Rom meL 
ill Bdwcn Bulidlng. WaaM aetap D C. _ 
■*PATPWT*P4ftltu3apg" anfl blaiitfl, "fcbae. 
aLrEuailed. SLerlinw Buck. Park- Norm 
Avenues. Baltiin-aru, Md Guvrrnment- 

regtJM;rBd i$ sca rs. 

PATENTS, Bwfckt Irea. Hi ghoat refer- 
ences. Best resulbi Fnunnicnesa BaEurcd. 
wntson E. Coleimitt, Trivia Laa-ypr, 055 
F SLrcrt W.W.. W^SlUnkton. D. C. _ 
"iNv'r'KTOEVS Quido." HXi mechanloAl 
irioveme&bi, Errei advlsra an EMtenang, 
bcLELjiie Lneentlan*. Fta^k W- Lcdrrmann. 
1*4 Nassau Bticet, New York. 



FDK INVENTORS 



1NVBHTORJ3: Take first step toward 

prcih:ct:n^ yuur invention —without ObLL- 
gatlotL. Write for Jre« "Record of Inven- 
tion'’ Ebrm lor establish! nu. da to ul invrh- 
tLun, und i reo "PuLnat fruldf TO! rhe Iil- 
veutor" — tvLELzkg aboui CHonUdE-niaal search 
Ecrvloc: ho w to neLL and market Jpveh.. 
L:urji- d^Laitp nf convenient oa^ment plan. 
S^tid luduy tor fru-n "Putf-nt -fiUidv'' -Und 
"Reoord ot Iti^ehtSon" Eotul. ClnT^r.cf a 
drsuen 4: Harvey Jacobean. Reiflifl>r?[3 
PiLtcpt Attorney, :^3A-A Adams Euilflina. 

WuHlnnglUEL, D. C. 

PATENT Yui;r Ldvn r WrHr LmiupdiO-EClF 
lai two Iree LIHLserated boat*. H PaLpnl 
Frotectlon"' and "When and How to Ball 
an Invention " fik pnges of Taltiablc in- 
[■:i iiziiiLi i>n for irtvenUire, Nu -:i'l>liqiLCi-i>ii 
AddJess: VLetor J. Evan* 4 Co., 732 -A 
Mrrpn mcla.. wru;hLnkmn._P o. 

COLCBICIMB— Plant evblvllo’tL thtml- 
eat. soUEets. U-ormorwB Bootle t HKl 
Q uestok. WoBcfllsy. Nfv 

INVENTORS: New military and ™n- 

IrKTCJul l:lv i;mL:u:ih urgtUtly ttuedud by 

mamifacttirers. Write (or parUcuIwa, 
Chwrtrreri. Inerttutc, Pml. t-A, Wiishlcig- 
t ■:!]], D C. 

INVENTOHB^lmaustrT needs vmir Idcaa 
Jinw! M:l3u,| fu-nCiJ 1 viy- are |zeLE.hLk read? 

now (or post-war saltMj and modnouan. 
FactorLCS must hnvu- s^roduuis to liLke up 
ihi- .-Lu uh after orders hiop. Out our 
new tree Inventor ' h book Enda/ and valu- 
able "Eliventlnn Rrrurd" inrni Act nmV. 
MrAfcirtou* and Berman. 131 -M Albee 
BaLltllug. Washi ngion . D C 

CONTACT 25 Buyers: Your mventiira 

dtawn. 25 prinla wnd ^ ran.inniac’Eun:rs_ 
U Drafting Ctk. £hl Wall BtfMt. New 
Ynrk. 



CASH For practical iduax and Ln^rentLotit 
Ml RalE, AB-BHI F lea aant. ChacajQ. 

BELL Your ua tent Ihronsh a small ?ta^- 
ifldd ad. In Frpular Muehanles. Manv Ln- 
vunlom 1 -.u-.h- found buy era In t^m wav., 
A^t me fr-r prnor I II klad.LV Krnd IL to VQtL 
F, W. Johnson. Mb naffer Clas-^LIkiJd Advcr- 
tlHPK. F* Oota-10 r , , ChiCTLKO. 



INVENTIONS WANTED 



INVENTOIta Hart! you a &ound. prac- 
tical invention for Kale, patented or up- 
paTmlcd'? If nn. Urifr Charterri-iS Insllliilc 
11 I A iimii iciLzi Jnvantocs r Dept. 4-D. Wash- 
Itmton. D. C._ 



iNVKN-rORBV 
Jiblu kLi-li : WtLt-i 

42rid. New York. 



Ilavr 1--4J-U v.i-'wd. j!n,tt j nt- 

— Mr. Merzler, 11 West 



CASH Fnr Ln^enUans. patented. llliorL- 
entetL Mi 1 . Ball, A-D4tl Pleasant, Chl- 

CftkO . _ 

WANTED— Mart tPTlHj-ns pasnptrd, nn- 
patenfud LnpentLciEUi. BmhktLd. rufifbenrea. 
tire. Iny-cntlun Reportei, SB- 11235 Hd. 

Fairfield, Gfiie agO. 

YOUR Ad Jn ihti" EPaca will brink aiflflE- 
Ink rcAifitj; I 1 53 nraye it to vou.. Write li 
ontc fur Ihterestina information. F. W. 
Johnson. Room 3Q3, 200 East Otilarto 3L. 
ChluuEO. 
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POPULAR MECHANICS 















PATENTS FOR- SALE 



ATTENTION Manufacturers: rbmin-d and 
V-btlL clutch pulley. Patent oftnAln-ff, 
Edd._Cut.Lfr, Stain gl ia non re. Pennsylva nia,. 

PT,abt]c:h Pulu mn, diu^imua unl- 
tctn-.Iv cun L j I r.LLiUbJV. T. PaJianCCL. t'Tank.- 
Elfl MLt Le, Midi. 

FLA&TlC CwnbinaUnn b»By KpLv.;n a:.d 
teething 1 ring 1 . 1 it, me cue .s ultts. LCbUO 1 

atfmuaa, Qutnuy, Cah JornLit, . 

EARTH -T A WPISW Patent Mu. 2-2flfi-fiM. 
Turn M uiphy, ML. McnJLhy. Qh:a. 

CONCRETE MlKlntf Wh-urL barrow, ffp«Ffc 
plug, ironing board, electnc clothes 
brush, host connection. Bra Larmup, 
Mkh- 

FASTENER Far yEOfillea, blctala. etc.. 
chr«an lo make, mflny applications. ffut- 
richt a r royal Ly, Samples av-aLlalhlr Ed- 
win A. Miller. R.F.D. J, nradffepflft. Comi. 

I WANT To tend you proa! □£ the won- 
derful pnJl l ng ppwi ,-r ol Popular Mechanic* 
MaaaxJh-U'fl rlOiilflcd Dapi'i. What's you r 
preiHJsitden? Write me tad tv. F. W. Jahn- 
Ean, Mli i illicit CliMHsfcftcd Advertising. 2U0 
E Ontario Et.. ChUiaso, I]]. 



MANUFACTURING 



MODELS — SnuiU lot manufacturing. 
Metals, plOflUCSU Etc. MJIbu.cn, DqrlLnKtbP-, 
Kentucky. 

MODELS* MODEL SUPPLIES 

COMPLETE construction kite lor beau- 
tiful ship and conch models. AEI parti 
complete]? shaped and r-isady lg assemble, 
with drawing* and instructions. Banka 
ready rui.un.-Hl. requiring no painting. HlC 
td fi&.LIO. S4!hd 3r stamp Ecr ratalbg. 
Miniature Ship Models, Dept. It, PcrkO-sla, 
Piinnu. _ 

SHIP And V j 1 1 : t l 1 model flLLJnpn, .nails. 
tluc-prsnlE. Bend IOC far lIlusLraLEd rata- 
ls A, J. Fisher, 1002-7 Etowah Ate., 
ftuyal Q ak, Midi. ' 

■MODEL Bull den' Bible." QQdttt, tUf- 
gest magazine oil popular modela, Six 
month trio 1 dollar. nampie quarter, Model 
Oral ta man, R&huey, H. J, 

CATALOG HJ Engines, model railroad 
iuppLLea, 25e rifiinra. Howordcc. A2U7 
NortJk AJhlttrtd. Chicago. 

MODEL Railrodd shop. Big 36 page 

CO tuple It lisa Lulus 10c. D^pl, PM , Punfll&n, 
New Jeney . 

TRUES — For y^ir Xmas display, inren* 
yellow, brawn, red. Miniature trem, nit- 
uni, net cardboard nor wood, other 
s-haped trees enn hn made I mm original. 
B to ft inches, bn-ifd *1 03. not basfd 75i?. 
doz- 9 to II hnchua, based H.H, not based 
il na. dez.. Sample ntid circular LD cents. 
FCcbert Morris. 3^S Wrat Montgomery 
AVr, L FhiladeiptiJo., Fenno. 

SOLDIER Moulds IOt I UflS. illUitralud 
catalog k Henry C. Ectaitrcku., Ghent, 
M. V. 

RAILWAY Models, complete Line In- 
formative calalagti O gauge. 113 pag. ■-. 
2So: HO. 4ft pRgi-a ifte. Waltheri. 247 
ErLe. Mil winker. WIjC^asSb. 

SHIP MadeL 1 : and yacht auppLLaa eom- 

S lctt. Latgc H page eatatugue lie. Will 

mg-%, 6IQ but U KL ,, New Verlc City. 

Ship Model kite and flttlnii. Cempleto 
line Fisher mudciL yactiE. ^aujprr.cnl. All 
Hauchcr. Fifth? p. Marine Model and Ideal 
kits, fltnnsrs anct blueprints at chulIos 
priced. Mint ceuipLi. Le tuck tik New Eng- 
land. Jfl.rn.ra RhKS * Co.. Inc., 3211 Slate 
Street. Eoaton, MassaehufteLLs. 

FREE D Ik IbSt Of hnlpful bunts. Fup- 
ulnr Mechanics Press. 200 E. Oiitaua Et., 
Cbltu^ 



HOME C7K,AFTaiHF.N 



EtlUAREKNaTTERSI Make belts, hand- 
bnen. rlt Q'.iilLiLv cord nampLi'n with, cat- 
nlos, fj-ri!. Dug I oners book, calulog and 
samples LQe Bpeekal’! Regular 11 book 
with -m beginners outilt. ill fur ai F. c. 
HtrwLg £?u., Ehrpl. J-37. 12 1 Sand* St., 
Erooktyn, N. Y. 

OWT Frcq IpnthercrufL instreinligp rjim- 
phlcLs, prkcea Of Ir-attirrs. tug|s, prujf'cb;. 
FaseLELEtlti-g nobby. Mata beautlluL glim. 
Lcithrr snmplrs 6c. wilder A: Conabane, 
}m greaby, Drpt if, ChipiBO . minm, 

KNOCKDOWN Cfdar chrst. lumber \r- 
nr-rrs, iLtur: Unfurl cnlnluc He. Giles Eeli- 
dall Co.. Decatur. Ala. 



58 LAWN Ornament i^tbri^s 2ir. Qlh-uf 

E ile L ents; 15 p ' o:r r hLgh; Dolrh gLrl P Dutch 
ay. pi rale, bull terrier, Mcsjcan EirJ. 
Mexican boy. dwfl-rf, pstiKuan. flower rjiJ, 
I Ur eftpli: 2 fur 3SU. 25 uu\ulLy pallisiOd 
3tte. All 32 Lull sizu palicrni tl.OU post- 
pnlU. Stratbcr, Bps Jw-kd. B^lingiun., 

W. Va. 

LEATIIERCRAFTSMEN; Send I Ob fur 
new handbook and cntAlognn eJ toola end 
supplies. £. A Swret Cnnipany. Inc., 
LifutlkerLialL DlVisLOEL A-Uo. 143 State 

B n cut. Binghamton. N. Y. 

If) PULL Sdlzu wliat-noi pultcTilJ] 25c. lb 
tann arnbJEiekkt pattern* 25c. AJhPlgtlt 
&Hrvkee. M-B9D1 Rail road Avc,, Omjiha, 
Hehr. 



CATAL<XJ“P*ttenis plywaad novel ties 
lawn c main eats. Mlhourttcs. letters and 
tLbiOuralfl. Dctal transfers, handy hund 
tools . new power sunder, Qtltur illils. 5QQ 
urUrU-s firmly tllu^LPated. Write teefaj, 
Wu^Mct fll iup. Afe- hbuTu, Ocorfiip. 

WOODWORKING Power tcols — Maku 
them yourself. Lathe, s-crall saw. saw ta- 
ble. drill orms. portable sonttur, faaodia^. 
nkote-JiT'Ld ulane. Complete detail:- onli 
2B41, Popular Mechanics Prr-5S, DcpL 4D1. 
203 E, On tnnu StrnrI. ChleftKO. 



WATCHES, OLD GOLD. JEWELRY, ETC, 



GENUINE DiaJUOOdS, uUt.*[»paWn 
prleea, umedeemed laana and diatiesa 
mcrchnndjsei men's, ladies' rings, one 

Lurat SLIu.UU, 1 b caiaL 3-lL- LUJ. tililppi-d fur 
free LnapecUen, oppraJ^aL. Bund for frre 
hat, hundreds af brant ilul disjnonds. very 

low pTigc.K. Lleyd Hpilcr, Prr::ident. Pm- 
dciitial Loan A-iuoduEJun, 12J - LA NuiLh 
Clark Bl... Dhlemo. 

gold J3M0 Ounce. Mall old Lmld 
bfth, diainOiid^, Ji'wr-lry t warehrs, JIp- 
reive cash by return mall. Satisfaction 
pnurnnc-i i'd. t-'rw lnfflrruat|gn. Pt. W c-ls.- 
bi!rff , K tlul-d RrHuiiiB flumpasiy,. 15llD Q 
Rciineiun. Minneapol is- H eltl 

Z1RCO a DLamonds. beautiful. Jnexprn- 
jslvk;, Catalog iiHj- But atm/235. Wtii;eL- 
Infc, W. Vfl. 

OFALB— Cellce tors' parceLs Lajkl- 

darica’ parcel* kVDD, t7a.talQffi.ie fr^n. Nnr- 
tuan S^VLirri, Mrlbeitrn c, ALLMDalla. 

HIGHEST Prices lor old sold— Mall your 
ln-i^h, watches, kw'elrS, I Ud : ;< full casli 
talur: bkailed dav ehlument received. Bal- 

i lactiun L p u,irant<rrri gr articles fihrrrfuHy 

relnrned. Information free. Chleaao Gold 
JHmnltmR O^witianF. 8U0-P ChBltlblaLn 

HuLldlllX CllJCILSCD. 



W ATClf MAKERS' MaLerinU. kuula. |cw- 
clrv — bryiighi, Raid. Pext mice* for old gold, 
diamond*. Free cu’_\Lnir. 5<ut Sean I Com- 
pany. Iscn: lio. Chicasti. 



TOBACCO— SMOKCElS* EUPfUES 



GUARANTEED CheWSHg. E Pinking or 
cigarette. 6 pounds SI. 54) h.-ji ga.W Bon 
r Iffarn frrr. Fa.y when ICCelVud. RLcVd 
CD., Fadurah, Ky, 



FOR SALE— MISCELL AN EO VS 



MEN'S Reversible neekUiTA. Waidi Nov- 
■ Ely Shap< Box M2, Albany, N. Y. 

UNUSUAL. Big ma.ll — Opponunilirs, 
wanift, swajxi. bargain* He. liohn Ciews, 
PtOtla. 1 J J < 1 1 •_! l . 



BEAUTIFUL Btrvtcc fljLff on "wooden, 
piaqur Army i n*vy. mai-lo^, aviuiiun 
hftc, $1. Murie l plane Ins la nlsa 15c, Aj^c- 
craft StLup. THflPM Addiwn. Chicago. 



W A NTFIJ—M IS CELL A NED VS 



WANTED - -New 1 , url^imal. paten led tOS*. 
neveklea, and iLoum-tLoLri aiLidi^ q h ■■ r can 
bi- i ■; l 1 1 r 1 1 put pi cardboard and p&pur. 
!MrKLUiJ" Service 1 , Inc., 35 klorC-Oll Street, 
New York City. 



MERCURY rquJi:kBllVt;rl H.5D p£t 
pound. Any candJtian. Western Metal 
Co., fl laomi ngton. IHlnpla. 

UERCURT i Quicksilver j, lunttsieo. 
tr,oL> bUi'CLOlu . eu JiVuUNi. tllgtl speed tCCJ 
Med. bshrmkih. puiehsscd in any qyanuty. 
Wrile for nu^tf 3113 . MKtiillurBleaL Prpd- 
ucut Oo„ 35 Hi and Mocue Sts., Fhlladei- 
pir.ha, Pctuia. EtrabELsbed 15U!>. 



PERSONAL 



NEW. C(Ml tM-usJileJiK sliLkyinir ercuui and 
^ nl .Re-pUr scalp rub — bodi lut 41.30 pra- 
puLr|. Order your supply today I Ander- 
sen. P.O. Dos 362, Grand GenLrnl Aniiek, 
New York City. 

drunkenness it a itaeaM wmetL n* 

spunci Lu tnfeLiackkt. MtddcaL S-kLEI plkL* 
human ay CO p* thy pro^e siir4n*M.fiil wLth 
ll-auor and drug gmc*. fiu ycAr,s ♦'spen- 
ciace. Write lor im Luukl^i. P. M. Nel- 
son. The Kq:elcy Innll tuLe. D^l Htlt. 1 11. 

FSQRlAJ4lfi SufTerr-rs: PlSSWOL itsad 

only i l * ■ riJcLctfri. haa brought relief wh,i:n 
KveriUiiof else failed. Abph^ eateru&Ll/, 
drle* uulckly. ognv^ninni. Try nwnilRr li 
bottle without LuTcntniE a cl ill" Vi'rlLc: 
FlXflCbl, Bni; |M9. CtevtlABil, Q hiu. 

BIRTH CcriLfieo li'h. all ag«. -any st4te. 
ten ■ 10 1 day aervLee. Enol-one p^tnuK. 
Hnrition J. Thornp?gn. DupL ID334?,, 
TJavb;. Qkluhoma. 

SAVE Fuel — More heat Srom oil nr cmd 
atoves wiLIi Iras luel. Simple, no eMpense. 
Write JankJts. 153] Capa! purl Ave. P Chi- 
cago. . _ 

MEXICAN LrUfftJ matters. Wm, Cwkr, 
Artier. A tty.. 113B 3£iPiu n. T ciuj. 

NSW. ^iti ne v iiiaknnc forbiula^ book Ht* 
l:uw !u p:u ISklO bUBlneiS \VT ywiraelC Suhd 
£ur fieu dutail*. Popular Mcchu 2M 

E. G:iUirLu. Chicago. 



MISCEEJhANOOVA 



KEEP 'Em kruttlnff. Pik Ignm .sprrd 
knitter, a modern marvul iur tJie b.^Jn- 
lier or cxprnrncc-d knitter. SimjilShK^S 
HnirMnp; Eaitirr and iiulrlccr. Eliminate 
vttqth. Write for Iree II lustra ted litera- 
ture. Edwin F. nit&sdl. ta'.j Eilsi Mont- 
pom C'fy St,, Jffhnsluwn., Nh'w- Yurk . 

MILK Guata— Fr«c llttrature. Ofimple 

hvagazihe. Goat World. Vliievinaa. Ind. 

TfJF [Jird'n nainlnrl Get M reliable- 
pruufs frue, Seheall, 263X. DlklUth, Mln- 
nesora. 



SAMPLES. Psspcia, tlPculArji, ^arda, 
etc-, lu rxnta. BrewsUr. Eaatporl, Maine. 

NEW. PSokUc name pLal^ desk algna, 
iMinkucL let Let s *2. : U- l ;! i incnpa nigh. 
Oeile at gn Hhop. Wyandotte, Mi^bifi,in 

BEG Mail Eur ythk. LafuHt moneymaking 

a.TrTH . u[i|Kit Eiiitli Lls . ra ta lot^. me ha v in 

Nfijne Slated In dlreelory lCm. Id^-aL Srrv- 
log, 131 M. Park Rirfffu. UL 

MAKE Pant* erce^cs tast knfler. For- 
mula. mifliter P-rrirri-nr J^yatrm. Dui 
llMIg-M, f-Eullywuud. Calif unsLii. 

HEATING Off ^ rill Sir; ! CnLiLranLrrd. 
Swaria m Lalemml, cLrculuTa- lOe. Ro^ull- 
Etrtig-, RRLOalS, Dtnc-Jnnati. 



"TO H WLlh mtitT" «i K iii. Aabflf- 

leant, show your spirit. Display this iMwt- 
er! 13b. Neslon Advert Islmr. lyW N My?- 
UiiWDod, Philadelphia. 



OIL Burner— Newly jraipTtivrd idea Eas- 
ily bittll fr-oiiL 3L7BP parti, fturm U»d 
rrahkease nil DuiatlH fr*t; NeLKON. TToyt 
FLnce. Jamestown. N. v, 

SY'S FowdPT Fluff holdK .^cr-Rii's, nails. In 
wood. cuneri'Le, plfiater, Lile pnlfiOhilOnLly. 
RftielLt screw holes from which threads 
were stripped srici hue. si oo can*. Hm 
ciiIke PLiie Ca., 225 Eaftt D-1t.li Si retd. NUW 
York. 



C ASII ■> TRADE F-ar anyLhinE. Cata- 
logue, dime. Toole's. 131 Adams. Evan?* 
vlilc. tnd. 



WE Buy -shop, scLcntlflc, photoiraphKe, 
oilier, equipment: Jewelry. "Anything." 
Justice Jobbers, 1&0 North WfllH. ChlcaffO. 

Wanted Motorcycle foreign tnanuEac- 
luff, 2- cycle,. J]fw up unrh WhCblS. Inc., 
13th AVp. at 54th St . New Ynrk. 

MERCNANnlBH HhnrtafiC, 5ell now at 
lllffhest rash priUuSi yuur Used Limrrpi, 
blnccuJars. nnerveopes. tools, drawing 
■cts, uny optieai o-r jiclonlLdc irmrument. 
SatlxEueilutL EUarunlEod. Gordun'rE, IG2--MA 
Madison, Chirago. 



RECEIVE Mai la, QLagazmes. samples. 
Your name In numero r .i£ maLlmg lists mr 
Howard, 3 [M 1 El roadway. New York. 

MEDICAL Laborate-ry technicians In 
BTeat dP-raandr We traLn yuu. in yuui Hjiarc 
Umr-, kn yuur urn hunm. You can prar- 
iluc whLEu- MLiriylng. Write for free cata- 
logue. ImiKrlAL Technical Insiltutr. S-Mi-x 
375-J, Austin. Texas, 



1031 WAYS Lb Uar C'^nbretr. Bend fur 
large free illustrate J folder de^crlblnit wm 
Pupular Mevhdnles book covertm nvery 
known use of concrete for the Home. lurOL, 
bmldlng. buslnrae and Industry popular 
M rchanJcg Press, Hoom fCICU. 5M Oh- 
tarlo St.. Chicago. 
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Li i'.rn in- imtimn.tr- r tn pJnn ! nK tro Lnkn- ran'nn.'Lii'V Jobfi. 

.iiiiL cnakr mu-] tty on tfaum. Uu-ru H u^-EU’-thK-mhiiil.t Ihw^ «n 
huildlriff, Wilma lin* . and cuniriLi=iLnir which cuvvr in nnintm^iui; 
ivay, the uubjrtltf *: timLile-ri. ^nd. tcinLniCLnr * ■■ ■ ihLii 

knew la m-.ikv the mom-t "-(I i^hs. Rued KrasbkflJI. tlif -Si*# 1 1 

^■lunn--. , V p- 1 " - 1 (L i i-ji,-1 i.ij . 1 1 I'lL.-.v, i ii^ uiiid Ueaijfki, }■>.( i m-n-t I iNjpC . I'-nnunc 
;iIlJ L "> h - ■ i i 1 1 1 1 n £ , lli-iulnfl-, Ain Condi L'i^niny. Build jtsg-, ['■inu-j.uLiuj:, 
CDFieri/lh' J-'i'jyrp:, rtnil niln-r ^uldc-aln are ;i 1 1 well i - 1 □ -l' ■■ c ^ U 

Up'Tb-Ddtt 
EDITION 

Thc-H? brwk^ ,-ire 

dare, ramp] ft*, 
wl 1 hiivc- n'tr 



[llf-r MLll-JCLlts-j 



“Boss” Carpenters in Demand 

Vmki; tutbllc work? jobs, iimnen^c- projects. aihl 

t !■ i> rr.fij-iS jimurth^f tiprru^bi^MLi^ 



l«p MAN wm KN'OW MOW. 



miLkiliJ? Jubft 
Thejic iHnuku Hive 



\ > ■ u quLr-k; cinlrsinp. Witti Llic-m yuu shouldn't h-** 
: I fill Li I I -I- I .n-l. I i« uliy Jrrfo. JuP ILl- l-iLl. i 1 f LLP Ll Clin hv 

(wind in n Illicit y- 

Coupon Ermas Nino D«kt FREC For 



Examination 





20" Below -- OUTSIDE , 
Warm As loasl '/W/fl// 



LAGO 

OIL BURNER 

T-u-ij rem-tr'KT'PhJc frattirra I'naNI? lh? 

M iJl- I i s it L-<l'|-K nt hi-:iL . . . 

'■■■■ 1 1 h V.-T>- F (1 It. C_M | [ i I ) KhU^U V ‘'Twn- 
* 3 Lij, r 4 i r ' himfr dpUvrai cruvnpndDiiK- IiniLE 

ilfl' N [ .. lX i*l "EM.fflt-Flin>*r h ILrt-lHNx m.- 

ILm-k sill LIm- hr . i L licit AlThVtPH fill I V-ElS- 

unL-r IiiLb ynur roonuf. At 1 rut- 11 -re. dur- 

:.I h 1 1 h - , ITUAPiinkjPCdj 

|'*n i . ■ h : ij-. : . I .lr- In ;ir. .-.h >.-. 1 1 1 .mi I fuLM p-i-- 

h;™ iNhi> 1 o 3 f. iila.it: miHl-irtlT unltf. or 

p'hfjP i".| h*- hr>jiMkift mcH ilk {lit LtiUTHhl- 

Jll i ll" . ■ Sul ■ lOTL L ■ ■ ■uitil I L 'll III ri'BEf IL'l I ™ ■ I "i P* 4 

^® 5 *l Sa inoFU .iILlt im*Ofil irnne— Oplrf At ^ifr-! 

COCC Itus-li card far free Ikhih wMli fbkk iIl- 1 -HIi?* of Lo«- 
rntt rrlcral J.T.1TS iElj.il- 1 ■ ti-iirh £P>, Fiuxuira ri . friend, NOW! 

LACDOVL BURNER CO., 113- Union Am., Gw is-wald P Houra 



2100 Needed Inventions 

Kflflw vi' h Tit \n invent! H-emarkable new bfnok proves you 
Jf?n't have to lie a penim? to be an inventor, Shows how aim- 
pleat ideas made hups fortunes. Leacribes £100 needed in- 
ventlonE ^J-U inventions U. needs most to win war how 
m develop, protect idesia, SENll NO MON lit. Order 2 J 00 
KEEDETi INVENTIONS now from WUJ- KKO FONK P lne, F 
Dt-pt. M2, 331 4th Ave, r New Yijrk r N. Y. On delivery pay 
po^tmnn $2. plus postage- Money hash if not Mtaaoi 



AMERICAN IECHHFC 4 L SOCItfy V&catianal PutlhliflM since IB 9 * 

Dtjii. ±1)4, OrtjLtl At Silti Str^i. ■ 1 1 

Vo-U 13.1 y -lilpu InC ' !■- 1 1 I>-1o- 1 k*lP nT j ^-ur ninn hi* "Tl ni Wii.^ Fnim.i I inm, 

mud il ' u 1 1 1 t n ■ ■ I in:-:" WlLhwaA flBy nWill^tklW L.i ius,". I ‘hfll I p-v rhn d.- iL rrj ■rk-.rFr-u 
-Illy. dr'J if TnH> -ffrl-clkfi. -n Ir,i t vilkml jM ?J ,: - rH L‘ ’ i,ri n t Kr s '/ ly 

IjjnO a ninal li. ncLil WbJ j.rii?C « atli' m 1 aJn UDt ot-llXP^Pd m 

*117- Wi j- nnlL'Ri 1 lotp LhC bMuLJi 



Nufct 

AlMICNs . 



Ohy - E-OUfl 

I'l StEAEh :i IrttCE ^LltinE v^i|.r pi^, mrniu lHin- L-mS'lu:- H i nPBIf PIl4 fddrfw 
lad I hai at it haul vbt- 1-UtbrtF* In -* pp h j+( rrr=:r. 





5-DAY FREE TRIAL — Yoy Can 'f Lose 



krtJitf & TncSimh 
■5 r . Ahtn-r PliC«. 



1 pulil 1 7LT1 1 nu faHluJkny, O'." pi. FM 11 

4*>w Y OF h. Hi Y. 

RlJHfi n'" . .vj p Riiplp PHYSICS COUPSE. 7 S.i k-.:-:-I m - c»i| . 
:i Kr-<| I CO. IN. P'l f'ltliu*- CibG. rf I Am "EH lull^ f. d LinF.l-.I 
n.iy Lu r'l thfl hnnk W>Lllln 5 ri 9* rfCOirl and rvccivD 

my myrtNfjf briCiC. 

NUJLYL’ . r d + - i. i. - - . Li i t+l IB P 1 . . T . . ■ ■ ■ ■ p . I . - 1 . . 4 r , . . 



See lor Y our seif Before You Buy 

& DCilVL ITU 1 -.?, vriten VtiU luty yiH.ii Ji.Mliii 1 rn I ilI 1. r Z LP" :-y.T 1 . 
nuiv. F'L'-^LUVe-E L-.ICI F/uifel ^Ui »nl I.‘.h funiiiLi- LLAIhlCl I'JflhJl'S 
L ! H I LI I "L 3 -_ — Lli!- AhIC, iSlN' -1 IH'LII IVL- n-liSuei^m -| I "... - |-jj« ■; ivtib lm-.ie".. 

f"‘- >l 131 *|h it lei xur rL'<l!'i LmmiEic tiiy.c any atlier— ll ^ 1 CHI 1 
tiJl-L'-. rn "-.V ■ Ni-fHi I linv Eirn-V i|i."ie ik n'C" ’= iliiIi I l" n-i'ifc fnr hr- 

B(*iiiff ijuiHH-ii.jn In U. Anny Bimini Con 1 ^ Npyt. and 
1- 1 >.- a 1 1 1 1 p+rh'-.i ;h :i mL j-HKiN-irMA :i|u| ino;-L hvijcly n-co'-mm.-pnJi.HiJ 
!s^* I L;ii 9 i 1 1 k Iii.'hij - iiiiciVih tn^krijn^oT”- 

ELAUiiN fill -□! -• r'lhi’sn i - . 1 . -n.-Miil far viMjr, prarLIrak 

r .-.ivi^ hIiuIt." i.ki . | q l- Y-*"* prrvlau-- iMiav'lerlsrr- 

l L^a-" ■■■" 1 ij ■■— -■■ — -- 



,l"LU"ll I'-- ^"P.1 I'l I I -.1 I |r 

riMl.q..O. . f . In-.TT . .IV inT.-i" 

LIOIJ nu thi» subject 

■1 khm: tia Lii*- ihlnjt-- 

in riji'ii m, ■| , alR.viH.Niii, c-f^. 

AcHkH3i>- II Ytivrj. yau Itw 
n,-riL.^ ..r - 1 rrn r k Ih -TWIT"— 

pamkilactl In 1 »b|Tl-» wills 

-.OH i-ji-nP LIlii -1 raiLjEiiiif >l i“3 

^Sfl (M-lf-LJ^IIhl TJnp«FP* niK>lir' r .i — 
i n:l Hil-I r— ■■ 11 1 V - rPT-- Cum- 

pirn i! -wii li ^M.v Hf.tn.-r dE anp prn- 1 . 1 
I'lnr J-Tiii> ■.r^ir^-rd l&eaty- 

' li^-Li rSumtntae tullj-1 



hv, nracocAk 

f- ip uriiKiEu-ik. 

■ PH.iC- 1 '.Li.i I ■ II hr|:i - 



'wOurSts in One 

■ at :l fraction (tf Uit L 
pri^pe you miKh I. is- 
iioct pny . 972 

pages. Gum* v p HA 
pl^ r imly... *3 UU 



BtlllD^RC^VEIDER tmm 010 

Far Li^ht or llcuvy lVork. U0^2DD 
mibtitrasi. C!aan]NU-ti‘ PLANS ^fiC. 

Scad Lcduy ;i.rul we'll irsi: Ludo E -- 1 LI J U 

uur I 9>l2 L'uil;i kiJE. 

LLiAV M.DNUFACHJR1Hd CD. 

134 7 LcJ-iy Bld[|L. Nlinnc.1 polls-. Minn- 




|AW 



STUDY AT TH i AT I-: IW PEItBONAL AUCCES3 ind 
LAI!t>liEI; UAkKIJiGS. -31 yeara- cxeh:tL iDB-lrUc- 
tiac — iNVi-r 1116,000 Hinilrfeiij, i?sipc||nil. i^L.Ii-. Dt*r« 

nwurd^J- ^|] Hir-Ln furudibcd. Euy pmyirwjBfEL, ti^ndl 
fr. r ]■']■:>: e: KOOK — "Law lij^S Km^hUmk OuidAM- 1 ' 

AMERICAN E^TENBUJN SCHOOL OF LAW 

O-rpE. 2S-Mp 5 Huron SI., 



STUDY AT HOME 

With A Chartered Edwotlaital Institution 

in | EHG in eeRI HQ i ElerlrtcP.1. rivil. MtoHanlca}, Hm/tEnr. 
ArfhlccrtuTiil. ^i.L’iHn- ArrannutL';i|. sufucUihiI, .-[u nns . In- 

il, i:- : 1 1 . p . HiRkTU-ny. I'l'irriLL-HlIihr MiPLnP-. Chr-inLrpi- 

Conr*f.f Ln AHW An& SEIEWCE*; E'li i iriHispliji | FjilupMitSan: Lcitcrui 
E'uIiIil- 3 1 i -li 111 ; ’iiedii-jiE JudfLitprudcnue-i. rHS-chmciEyi HiieiEikLNU'y ' r E^ipLim: 
i Im-iii , - | rV : n^ilnuir; I’ikI. Sr h-i-.il- : Tiii-ftlOKy: Law: LL.i k| | .yw.* pw i 

fomn: urrrl AY«sunElUfr: MnltHim-iiEieDfr SflaLkMlYH! AcricuLlunt. 
WltaEnlfl-y.RonWVPH IbiiaqriMiraULd, 4 eiO^OC. ShTn^n Ba-*d, gEHC^gEi 



TRA1 LER AX LES, H ITCH ES, AND PARTS 

|p 3 1 yau nro UvlwCTt^fl In iitiYrh*AliLfi Lrallcr 
>i : 4 1 r:., JiTItl OttlVT iTnUCT | i:iTt^ , neinEjH-L 

U-- yror.iF.cly . Cnmniirtr hn-un-n Irai-lbr blue 

print,, ii w. Write for free frtcrotEire-. 

HAMMER BLOW TOOL COMPANY. O-pU lOl. YVAbSAU. WIS. 




H-ow fang since you mode movies 
of your family? 

— Load up your CINE-KODAK today — 

Soy you .raw it in 

POPULAR MECHANICS 

FIXTURES 

So-Lo SAVES RUBBER 

Use , -pLa-. ! :nnjGiid " SD>1 jO ko fix culs, brMlMdt warn 
■mliin tires- SO-LO atu inesidi ^aiAMfrlsi biKrti 

ISftrjEathTr.cIci-! h . MEND thB HOLE for- 

SPflEIDS IN like butter. 




W*rerprtf^f, Vi ual 
CvH— ^^BUJdni'irJ, 

So-Lo r 



LE for m , 

T-rr. Tinrm HA 

Nil-.:- ^H V 

uftt Mt 

mitBirui I. 

Lh 
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POPULAR MECHANICS 






HOW TO GET INTO AVIATION — NOW 

by C. S. (Casey) Jones 

NO, 2 in d series of advertisements describing ike free training and opportuni- 
ties now available itt aviation. d dressed to the thousands of men and women 
who wish to prepare themselves for war service in this key industry. 



Vocational and high schools 
throughout the country d with 
few exceptions, ore now of- 
fering one or more courses to- 
trainable and employable 
persons from 18 years of age 
up, under the War Industries 
TYaming Program, Tuition is 
free. Following are typical 
Courses: 

(A) Retraining Course*— for 
unemployed persons who 
have had industrial experience of a kind which 
will make it possible for them to prepare for a 
new {related) job in a short time, 3D to 40 hours 
Of training per week, 

(B) Refresher Courses— Fur unemployed persons, 30 
to 40 hours per week. 

(C) Pre-^nnpJoymen(! Courses — for unemployed be- 
ginner$ H 30 tu 40 hours per week, 

(t>) Supplem^nttiry Cairns**— for employed persons 
in war industries to train for better jobs. 6 to 10 
hours par week. 




C. S. JONES 



(B) Conversion Courses— for employed persons who 
wish tn get into war industry. IS hours of train- 
ing per week. 



Courses in a/mraff m&intenanCe include Aircraft 
Engines, Aviation Mechanics, Aircraft In-atruments. 
Coufses in the building of aircraft include; Sheet 
Metal Work, Riveting and Assembling, Final Air- 
frame Assembly, Mock-up, Layout end Inspection, 
Many or most of the courses are open to both 
men and women. Any person of 18 years tip, who is 
trainable and employable, may enroll. For further in- 
formation, apply to your nearest vocational school, 
high school or local office of U. S+ Employment 
Service. - ^ 




President 



Academy Of AE-R ON AU Tics, La Guordia Ffc-!d r N. Y. C. 
Casey JONES SCHOOL Of AEronauTICS, Newark, JV. /. 

Exi|fa n^cring and Design courses -still opea for private enroll- 

ttLfrtl I* qvwlcfipd npplicprrts, Modi^oin wunn drvfjtril 

exclusively tu military and gavErtunent contract training, 

Trolmitg The? Key Men of Tomorrow fit Aviation 



BRUSH PLATING OUTFITS 

- lor ayfopertr. r« |!|*c l-ori, faucvli, bicyclei. # 

w Nq jflfihi nec»iiAr^. Fi«e parllculafi, w 

CUNWETAL CO- A U£. M, DECATUR, ILLINOIS 



LEARN MAKING CARTOONING 



Kb** UlmiAhr-l Me-l-.f MihC liu lirl |icd W'l 
FJ.nU»." J IVj-li i y-l-F. 'hI^L Chit Why , 1 



’Hlriiir'- Am II K*i 

hiLr Immiiir K-l>H ]'.V ! ic b ’ h- 1 1 j r tf'li ift 



tors of l— T fxty A 

WbuLe WhIV' 

A gVIlE tf-'J 1 ," 



'l^p'lir PHcllrrp, 1 ' 

Cirvt mmy ribir*. Kuo wK 

I LiTi : • -- vmir .b. 1 1 1 1 iltv I . mi-iiL rull iI.-li'Ip iki.u* if ;■ 

the i . AMQdrt s^unnL. *m niti*wi m**-. cM-hUimi, cm# 




LEARN A BIG PAY TRADE 
in 2 to 8 
WEEKS! 



* We Pay 
Room and Board 



To nir-i-t I he pr^jit dpmnrd for mfin 
and worm'll , r tl high wajrew. we h :t ve 
inaugurated Intensive training 
epuraes in the trades 3 i ^ r « ■-« t here. 
1 ,i-:li’ei in 2 to H weeks by actual 
Rltnp work. One nf A m erica's lead- 
ing schools. Knt a hllshed 7 

f|iH>rs of ahopp. ^Enny ern piny era 
send their young men here far In- 
tensive training:. Free employ- 
ment service. 



MAIL 
COUPON ! 

GREER SHOP TRAINING 

Do lit. 212. 2024 i. W.iUhUi Avp., CUbit n*o, Ilk 

Ni I- -i - -riimri Truioiiiir J''ai i in il iJr^crfcbSnE: Lr^'-i' rhf^N^jl 



Aula DIa|a| 

W i' I Cl 1 1 i|L{ 

Rttr lR-ui nMon 

And Alt- Crj||||Lilu4||n|.’ 



13-udv - Fvndur 
Machl-mc- Shop 
no-d 1>I >_■ 
Avlriil^n 



Nellie. . , 
.LLi-J r . . 



★ GET ON “UNCLE SAM’S” PAYROLL ★ 



Victory Program Bringing Thousands of Appointments 

$1260 TO $2100 FIRST YEAR 



Huil way PqkLh] Clerks — Mail Carriers — Muil 
Clerk* — Stenographers — Typi his — Border 
Patrolmen- — Post lions ut Washington* 

D.C. — Etc. Mail Con pun immediately — 

32-Page Civil Service Book— FREE /' 



>yr 

jr «fi 

^ Oi**l 



JCo-Titn,, 

iUlllHI... 



fFMHKLlN IM«T™ OipL T-IH P HMfltttBf, H, Y. 

Gi-nl lurnn! : HlUtl lo me. rhirSE, 2” psiac Inm* with Hit aM 1 Fi, 

r?ir%pUHn^|LL li I v PhIiI fKWSlIdiiH, AlItIf.i- nif uIsd h-k anttiij; ^uSariai, Ihjh. 
vuirk, TaMSionB, el^-i Tell nao 1iO^ to fijijnl Lfs 1 tur u |imJi5dh. 
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For Beginners 
or Experts 

WfEj 1 r*n you -rriiTi unrtmftand 
e-vtry worn!. try iycU katuwn 
EDRLuiwrn. Lin I.ukc iruMJnrii- 
LsMf, WiltiLiLblfl doth MifllBBr 
over Ificft* -pupcaL Hundreds of 
hLuulirltiCk, ( hurl. -i iliilL dlu- 
Frams; prettr-nra you fora good 
drafllJlf JiNfcN Jil cui^laaFiLru] 
li nr^. ^j> 5 for ID tlnytf Ireo 
lit*-' If yitu mull Ini" 

DJCdlatcLy, 



BOOKS SENT FREE! 

ON APPROVAL — 5 VOLUMES 
BRAN& HEW EDITION 

Ojilj 1 If- nafnutca a day wltls tlL-cae 
WON JJ Ell fHJOKS cuti prepara 
you Fur afifwd flrftEUuB jufo. DriLit- 
inE Jmju hi[ij|'ln. i iLrjiUijl JJjsit* Eo Lqi- 
porF.'int H'liinfilr'sr p-J-nrip, A Hlpp at A 
tl moi liudt eltNMilly ter bcalnnera, 
fiu men wLifci ooiy emcqiifuir ftefcinnL- 
L:ie. J JtilJIlJil; n h i in. gu-JirLLrR, A'l. [Ji* 

I-: r- i S" k k tt t n e : , incida MBf mi 

eJcur. UlO Hhb c i M^l riwriyn over 

3(H> f]imi4i mil marliljiip dttltflL. tu- 

cludfflj iiKTial volume dpi blueprint 
rendLujf Wlth/uH Ilia jlgLuhI proilUE* 
tEon tatiieprlnta,. florae ifiD IJ x 3 U". ae 
wdJ -L'd qiit^iiuii olid miawcr eliceii 



Big Field * Big Demand * Big Pay 

ComiMitant dnrflHKH*n an urgentLy nmiM in nil manuf-APtuTlng Wnn 
pt f-MnWi In $ 7 fi. 4 Hk ;l wm'Sc. Tbisl'd JumI IIih- hi-iriniLiriq — FOR. 
DHAmMKN HAVE (I(H)D CHAJtfCEES FUH AUVANCE- 
MKNT, Hmsant. rutflMtUff work. CftffY In I ra m -mil do. La'iiTU 

ULLlCkJy with L I l L‘ r: e : 1 1 h > : k m — efcdl! iguiHit] faf a tail uJId mu Jur J-'O-U Rdf. 

I A canjnriitri# $£tttce ftfllf tftfttl to d/? fiirtfE/a o/rAlj 11 

cyctfl-iwdla-c/rirj/rtRf, jf 

AMERICAN TECHNICAL SOCIETY 

Vocational Publishers since 183 8 

Amt-n e ,t n Tec h p * c-n I So r** , P i-p(- P I IS . Pr^p I ■ l am h i*.t. . £h .c*u-n . 1 1 1 . 

Ktftll f*r I n d»Tff r trill r IllUlif h Yfc'Lltnn -■* ' " Cfe»f Lin* f nr Haurhinn Tr»ilw 

[ will PUT tr.fl dfllTrrr UlHrna OBIT, if I j n»j rntnxn t-iHikn in 1 M 

^Hn3 ivitMnr^ tat IT 1 seolda e* leep th**n. * will ■■■pin- 
then nr.|y J'i.ittl h nwntJl aniil 1 LB.BU. th# M>ul prim. Jn 
tl>ip nwl Ipt-LiiiEa L-L-j.r.LiniriJ tie rVhEf- l_>r[(3LHp. 



isn 

L X— 'Ml fcfl ftr Mi wji, 
lk»nd M» *dk 



NVinifl. 



M iliTT^i ■ .... , , P . p . , , , , , , x 

i“Ihn -.h stiff r h l+itnr Jin tin ji i^h . -xcaphrl^n. flmpkjriff'.ft jumn snJ Krj^ms gnd 

4A*t ■ -r nl Alii t.lJ-ln..^i Kin|. Bl K t nf i-re||i,-Q 
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Wrktn 



fair 



■FK £E 



Cdldlui; 



ffiriin 



AIRCRAFT POWER- 
PLANT MANUAL" 
9jVce you lEfleit data On 
ail ifl-uso paw or plants. 

lint yniir Sinn- 

[i N* i ijfieE*' — i sLHty in im.-- 

ili'i . r .i r.il . K - 1 i.i_iJ I j x jiLurthU- 

p thffLnniri- mt flyprriSi. 
liVrLiip-n hy G. Rujiil-IL Munl.y 
i,i ALIitM^n WliTut*. Ex|p[riinn- 
hrjp^ir in iuur ilrt'^ll, liVPtllPiul . 
ii rid rviiu^fiii'bEe" ul] 
inudefB ftin.Tiail fnpim??, ^uperolui rfl#r> . hud 

hi,.i.M.-l. I.rn, tllfillLyj. I lT 1 1 1 1 .' I\ n't UflltiA,. I'.i N Ii l itn [iin ?l 
ti r ^ 1 1 ■ > 1 1 m r ■• r«‘. A lih il ILi3 Jli'W I ii ii iL Ii |i-li i- Ltu> - 

Ii-iLn ii t-i' mil h^r'i E ii e i \ v. 

MONEY-BACK GUARANTEE 

Fried Jin IfxllKiMk in 1 ’nmmE-rLi.ul. MiNtfllT J1Tl1 * 
l^c-iitnsi?- nchnali. (liven you nil Lhn Jnlorm.uthiq 
>riu n--ed nbout nlrrmft n- 1 -i.vtrtilcLjiEJ. HFcJiflli 
TODAY, Mnilty fefubried if n,fit mitijsfl c-rl. 

FRID J K J. DRAKE & CO. 

□ Gpt^ FW, 6DO W , Viirt Jy* „ CM CiffOp IJT 

J, DffflXI L CO.rSepL PM.5PD W. Vil But* SI., UlagD r lL' 



Si ml " Nlnr-hiii F-o^rriiln-ii HrntUnl 1 f.rj.D. I vflll E-ny 
nip.ii p.l^i -11 1 1 1 1 1 -Hi Ml Mil 4 .-:irr>lini fhHlV r - ■! t /■■'J SViwl i l _.: i> 

ll! -mJFflnr*, Mi^l>irO WJIl lie I M i«iriS. ■ It HijL Mil-.- a.lLshB^I t 
wiJJ return Iioi.Ii i n L duys aijii ]iuri.ii.Lp i iir^rr wdl Iw r^hnult-it. 

jVra jki r. ^ 



A<idr*Brt,. 

CefW.... 
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don’t WORRY 

Why put up wi\h years of ft ABOUI 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to dose, 
yet holds reducible rupture 
secure] y + comfor t abl y — day 
and nifiht. Thousands report amazing results. 
Light, neat “fitting. No hard pads or stiff springs 
to chafe or gouge, Made for men, women and 
children. Durable, cheap, Sent on trial to proVo it. 
Never BCdd metoreSv Beware of lmitatlona. Write for 
free Book on RupLuri', bo-risk trial order plan, and 
proof of results. All coireapoTideiica confidential. 
BROOKS COMPANY. 15S-B State St., MarshalL Mich. 




PLAYS 



r-.riit ['.■y. r Mil .nEnji'ii nT 1 H tTH”. 'v^Luyilir illw 
1 - ISun-rvi- ilLV t-i -i. hli'j Ecr^i'Ji |il..;. * un m art-" 

* I i.?' S‘k'. t'juk c n IniLrr. Ry-p . 3 J rypf' 

- !>3aF ■ Mb In 1 1 1 ■ ii >4 1 1 : lunm an till ll.nr h n: h 1 1 - a I i I • . 

V«i Tuf |P »4 ll^ii:iia ut'^|n wf . "" E. i-.-.li !■!.■■■ " — jL utira. 

BOW. PETFBHJH l«OMP4NV 

IMS H-Idup AM. Eiinilaii, UL 



K 



MOREY IN RABBITS — CAVIES 



WE BUY 



-nil 3 F£iu In Iciuclh ■url Lb ndhirr m.irVi-c-ES . 
I'iiCiLiix anU cii[i>' -nr niaiftixlii l' JOf., Or 
a r*ED.TlMr arirj H-klL's.- fJ*i *i>il \nr - m Bub- 

Nwri 5 ci il-.’ AHF:RK ^ v,l.iil. '-; :i-- K k-h;.vi;k. 

flw 9*9. PIAPL niVtF, If, Tb 



Hand rc'r nn^|: r -,i .i 

J^rrl-n/l 

ttUTB-Og* EhTCAPHlS^ CO 1 ' 



LEGS — ARMS— BRACES 

The beet- mon oy cun Luy ^nur f 
\\U nmpl-oyera wear 174 

uliiipncti-. Write tia ymi r n€€d*. 

Mpii. ArtUICil 1 1 inti Cy. m -t;h A.e. S, ej palit P Mum. 




Serve Your Country as a 

TECHNICIAN 

in Vital War Industries 




WELDING 

TECHNICIAN 




AIRCRAFT 

TECHNICIAN 




F,Yvry alr-pl.™*- lank, Khlfi «r Other Ri'KI- ftiachins 
i-iitOf flu ii Lci-ir Fct I'nf'ln & nm v*- ni IhlIIe hy ip^> 
Clnlly trill Ill'll TIiCh, Vi>h. Trjinril Tpc h n i ri in I, 
rtf'iS '-'iJ* 1 r ’iLi:ilr- - >vflrtJinf-» hiidu^mn n-red tti!]t 
l«ii:|k. -r-, -- . W|irt1i#H y€tO urr ilraP-lL-d n-r MAl. 
you phjl A-.rxu )r,ir miiiUTv lifter if you aru a. 

Trnln-nip T*—' ll II I L'l 1111 -— □ (-Ll J-iU'II bt Jil liLti* fQT 
JlL-tElT TKli . 

6 WEEKS — £ MONTHS 
WARTIME COURSES 

tVc Ecu i;i j-'i'jU in uur micmS^txi, cmrapEizloly cuutppcE] 
jitinp". -^pi'^lnl v - m .inline count-* sirn.^uiru v-nu m 
a VITbL-'ki 111 ti Inunt J ih f r.r CL ECTAO TEC M- 



NiciftNi, aviation mechanfcs. ajrcaaft 

r> nil a qc WELbtfcS. DHArrsMiN. pi a pig qp- 

£ batons Aim Technicians. 



EARN S 1 ^ C 4 C 

WHILE LEARNING 

Spu'i-lnl CodiHumllw Caurim pcul fip- 
pnirunlty to e rn E-l.ti4i.h >.-. ji ■ I ■< i, innsiv: [H^i't 

no niiLltiit wills l:il-nr iniiiM jr>I .B v I til pWiff pHy 
■wiLi-n in ■ Binirt iipip jtoi. 1 enn Lccunt a tuliml 
spL\'lJlifl-li wtr h An cxpiirL'n pap. fur v. *r «r wn ca 

-ii "I fi tilt flf rjLina If araCIriJ. £f m3 cviupgn 
toil]/. 




PM44] Natth 

1','ii han-j nhllfaCinn H>ml 

rvtloi in I V™ Wcrk." 

I .In- TV'.'1-ting OiwtsMiit 
n Afc-i ri J*. U>liUr 
‘il i-lil nif 'I rrlmi i.m 
.lin-rmJc t i^Hb irna 
Kjv'tm Tr--ha kian. 
■1u-l:u£l Lij-aJLiiiuu. 



E. 5 tat*, HUpM^Wk 

Ft** h.-.-.L l.--| "vi.-.I.-Jy,. enoono- 

Al-K W-ll , i , l - J-|.:.pr W Ik-ruLLi'j on 

Fil^rrrb is Rru<i»trr B. &■ TJwh 
It. Ilk- 

H.llll> T#f hriK-llA 

ri-jiln.L | j-i.n J'kn 
Him I'prr l:s;rnH- l'l .r- 
"Hu-ii i:u4H v l.ili. 



ELECTRO 

TCCHNIClAN 



.Vbi» A ddnvM. 

CUy mil SLlW. PM-14 J 



AUii'ja prilt your n.*n«r «.m| fi|.l| ni|ilr?^H rli'-nrly *h« , n 
an-<H>-rr Eiiig uiU-rrli ••■.■mi'nl-i-. 
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HELP? 



You p re a good loyal American; you want to do your part! 
All of os can't be soldiers, or sailors, or air pilots, but we 
can serve. One way to do it is to master a trade or vocation 
which will help win the war and at the same time prepare 
you for a good position after the war is over. 



Training which enables you to thwart crime within our own 
borders will help to win the war with the Japs and other 
Foreign foes. You'll get such training through the LA.S_ 
Course In Finger Printing and other Crime Detection Meth- 
ods, and you can learn right at home, in spare time, at small 
cost. 

For 26 years the LA .S. has been preparing ambitious 
men to fill responsible positions in Identification Bureaus 
throughout America. Today over 43 per cent of all the 
Nation’s Identification Bureaus are run by our graduates. 

Fascinating — Thrilling — Profitable 

Scientific crime detection offers excellent opportunities now 
• . « and the future promises even greater possibilities. A 
recent Gallup poll shows that 69% of America’s population 
wants every one In the U.S, to be finger printed right now. 
Hundreds of Defense Plants are now finger printing em- 
ployees- The potential value of finger print training grows 
day by day- 



1 Am Ready to 
HELP YOU 

Help 

WIN THE WAR 



Director 



EASY TO LEARN 
AT HOME! 



Turn those precious hours 
you may he idling; a Way 
around the house into price- 
less knowledge which will 
serve you all your fife. 



NOW’S THE TIME TO START 

Now * * + when the demand for our graduates is greater than 
ever before » . . when new Bureaus and National Defense 
are finding need of more and more trained finger print 
experts . - * makes the present time the ideal time to get 
into this pleasant, profitable* thrilling work. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunny side Ave. Dept. 1351 Chicago, 111. 



PDCC "BLUE BOOK OF 

r ulc crime” 

Gives the case histories of famous crimes 
and how they were solved by experts. 
This book has been an "eye-opener* p to 
thousands. It told them how they could 
prepare themselves at small cost and in 
short time to fill good-pay* responsible 
positions in Identification Work* Send 
for it FREE today, stating age. 

This May Be Your Opportunity for 

HELPING TO WIN THE WAR!! 



Send For This Great Book Now 



I INSTITUTE OF APPLIED SCIENCE 

| I9ZO Sunny s Ida Aw«. p Dept. 1351, Chicago. (IK. 

I Gentlemen t Without 1 obligation, send me the ^Bluo 

Boot oi Crime” arid complete list of over S4Q bureaus 
e mp laying l.A.S. graduates. Also give me information 
M regarding cost and terms, 
pZ < Licentiate seni only to persons stating a ge.) 

jj A E e-. 

_ Address ■ * ■ ■ ■■■•iMMmmuiii 



City. 



State 
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sh Bomber 



Pivoting Gun Turrets Prote; 



NOSE TURRET 
WITH TWO 303 JN. 
BROWNINGS FIR3WG 
tQ BULLETS PER SECOND 



PILOTS 

CABIN 



FLEXIBLE 
BEIT TROUGH 



CAMERA 



B OWR 
AIMERS 
WINDOW 



BOMB 

SIGHT 



VENTILATORS 



.EFLKTOR 

NiLGTjT 

SPENT 

T® CARTRIDGES AND 
DIStNTEGRAtING 
-T^Jv BELTS FK PEI LED 



TAIL TURRET 
WITH FOUtt .m IN. 
GUNS FIRING 
BO BUUETS 
PER SECOND 



SEE-SAW5 > 
U* AND DOWN 
WITH GUNS 



ONE QF^"- 
DOUBLE DOORS 
REMOVED 



CcpyrlRht K W CJatwgrthp 

Hailed in England ci the "leccnd greatest invention of I be air war^ is The hydrou lie oily operated $un 
turret which eliminates need of a lighter escerl for long range bombers. Nose and tail turrets el p big 
twin-engined Avro Manchester bomber shown above mount gum that can blast the enemy from the shy 
with a total of 120 bullets n icconcl. I ha nose turrel cart be swung ta right or left by lha gunner. Seat for 
rear gunner gems up and down with Hie guns. British consider their eight-gun fighters the No. 1 air invention 
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written so you can understand it 
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Th'™ Wetlinghous* -worker lu^geited tun butomPtic Wmprtlied-nTr devit* to 13ft the steels utting tool above 
lh* we tk whiU 1h* lJ-tflit fflfor glides bfltfc for next culling tirob, speeding rotor production by 40 pores ni 



■DEC A USE there is so much to do and so 
^ little time to do it, America's ^produc- 
tion soldiers”— the man at the machine, 
the man in the laboratory and the man In 
the engineering shop — are devising ways 
and means of doing their individual jobs 



the day of complete victory over the Axis. 

Suggestions for simplifying production 
methods and ideas for reducing the time 
required for testing and assembly are 
pouring in by the tens of thousands to 
management executives of this nation's 



faster and more efficiently, thus speeding war-goods plants. And*a large percentage 

/\ i 
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of these “shortcuts” to victory and peace 
is being: put into immediate operation. 

For instance,, in one plant manufactur- 
ing cannon, it has been found possible to 
substitute a single machine for ten ma- 
chines formerly required to accomplish 
the same work. This reduced the time on 
a gun barrel operation from one and one- 
quarter hours to four minutes. In an- 
other plant, introduction of the broaching 



A few thflket ef Uby devked by 
Bell Aircraft worker lurni an- 
ttnna beads an end for stringing 



method reduced the Lime 
for rifling the barrel of an 
automatic cannon from 
three hours and 25 min- 
utes to 30 minutes. 

A 62-year-old “pro- 
duction soldier's' 1 idea for 
doing his job 40 percent 
faster earned for him the 
largest award presented 
by Westmghousc Electric 
and Manufacturing Com- 
pany for more than 2,000 
employe suggestions ac- 
cepted in 1941 at the East 
Pittsburgh works. This idea resulted in 
the development of an automatic tool lift 
for machining rotors — essential parts of 
electric generators which arc needed to 
meet the expanded power requirements of 
the nation. Not only does this machine in- 
crease rotor production by 40 percent, but 
it eliminates tool breakage. 

An assembly fixture, designed in spare 
time by another ‘"production soldier” and 
manufactured from scrap materials, has 
raised the output of certain parts for army 



It took one man's full lime ta operate- spindle of 
drill pres* (leflK He suggested weights an handles 
to pull too] in So work; now he can work two spindles 



Metal yoke, below, rigged by General Electric man 
halve* lime for making bearing rings for warships. 
One haring mil] does work of Iwo milk and a lathe 
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tank fire extinguishers 
from 100 to 400 parts per 
eight- how working shift 
at Walter Kidde and 
Company. Another 
worker devised o scrap 
steel device that increases 
the output of another part 
by 25 percent, speeding 
the production of extin- 
guishers used in aircraft. 

These are only two of 
the many tangible results 
of a work- simplification 
program in operation at 
the Kidde plants. The 
basis of work simplifica- 
tion is the fact that the 
man on the job often 
knows more about im- 
proving that particular job than a 
highly trained engineer. Under the 
Kidde program, the men at the ma- 
chines work out their own ideas and 
present them as accomplished facts. 
The smarting point Is the foreman Or 
group leader. Regular classes are 
hold for these men to acquaint them 
with the principles of motion study, 
expressed in simple shop language 
rather than engineering terms. In 
these classes, the men are given as- 
sistance in working out their own 
ideas. In addition, a machine shop 
completely equipped with hand and 
power tools has been provided for the 
employes so they may develop their 
own devices. Not only is each man 
given full credit for every suggestion 
he makes, under the theory that a 
stolen idea is the worst form of sabo- 
tage, but in addition, the individual 
worker is encouraged to give credit 
to those who have helped him de- 
velop his idea* 

At Bell Aircraft Company is a ma- 
chine that spits out some 400,000 riv- 
ets per day from spools of alloy wire 
— a highly valuable invention be- 
cause Airacobra., the cannon- carry- 
ing pursuit plane, requires thousands 
of rivets. The brain child of a Bell 
employe, this machine meets the need 
for equipment capable of extremely 
accurate production of flush- type 
rivets. This same il idea msn Jj is re- 
sponsible for the pantograph router, 
which quickly and cheaply cuts out 



Instead of sawing off a piece for mKieiupic ana Ly tit, a 
tubular drill bares out a sample from lip of 50-tdn crone 

&y installing a loading arbor,, several pieces tan now be 
loaded on centerless grinder, vastly increasing production 
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Thii m?n mn-ds hi* fob of remak- 
ing q burr fnjm. h u ihi ii g of con- 
necting rod easier ond at The 
some timfl gol better ntvlti, by 
os mg a boll covered with nmcry 
paper, turning if wilh a bH brace 

complicated parts from 
raw aluminum stock at a 
rate of as many as a dozen 
at a time. 

Bell encourages em- 
ployes to translate prac- 
tical ideas into usable 
manufacturing m e t h o d s, 
having set up an organiza- 
tion which protects the 
employes against theft of 
inventions. Rather than 
have an employe submit 
an idea for an improve- 
ment while it is still neb- 
ulous, he is encouraged to 
consider carefully the pri- 
mary purpose of his in- 
vention, to determine 
whether it represents a 
definite improvement over 



existing practices and to decide 
how it can be made most econom- 
ically and used efficiently. Once 
an invention has been developed to 
this point, a disclosure is made n us- 
ing a standard form, with sketches 
or drawings attached. Once prop- 
erly dated and signed by the in- 
ventor, it comes before the special 
organization, a Patent Board, If 
the board’s decision is favorable, 
the invention is assigned to the 
company and the inventor receives 
cash awards, plus a share in royal- 
ties received by the company from 
outside manufacture or use of the 
device. 

More than 40,000 suggestions for 
speeding or improving war goods 
production came from General 
Electric employes in I94l> with 
more than 12,000 proving worthy of 
acceptance. In line with its reward 
program for encouragement of em- 
ployes,. the company paid close to 
51Q0 t Q 0Q for the suggestions adopt- 
ed. One worker won a substantial 
reward for an improvement in cali- 
brating radio transmitters, another 
cut in half the time required for a 
step in the manufacture 
of bearings and bearing 
rings for battleships, 
while a third made it pos- 
sible to save thousands of 
pounds of a special steel 
by suggesting a way to 
cut it in strips of an 
inch narrows r. Marine 
turbine work has been 
speeded up through a 
worker ^ idea for elimi- 
nating the need of special 
tools at one point. The 
copper and also the paper 
insulation are salvaged 
from old coils when the 
wive is drawn through a 
die devised by a General 
Electric employe. 

At the request of the 
War Production Board h 
(Continued to page 176) 



To avoid twisting strains, bait* 
for turbines er* tightened with 
aid of HQ-yfril ak-ctrk healer* 
that lengthen ball unOugh la 
givv the nut an additionctl Turn 
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One-Ton "Block Buster” Tested by U* S* 



"Slopped” tn midnir by 
j!ic phi]io$rQph£f r the 
"block buster 1 ' leeks — + 

s Hi u II und innocent COrtf- 
ppred with Armjc bumbir 

Bi/I m*re tsfmidoble IS Q 

cleiio-up picture of the- 
d cod ly 2 r G00 p o u n d 0 i 
riding an eleehic Winch 
through ihu bomb boy 




Two - thousand - pound 
aerial bombs that will de- 
molish aai entire city 
block were tested recent- 
ly at the Ar my Ordn ance 
P ro v i tii£_Gj’ o und n e a r 
Aberdee n^ M d . The new 
"'block buster, 11 designed 
by ordnance engineers, is 
lifted Into the bomber by 
an electric winch. Army 
cameramen who photo- 
graphed the tests con- 
ducted by the Army Air 
Corps had to stay a mill.- 
from the bomb's target 
for safety * 






Hydraulic Extractor Pulls Rails From City’s 



Tearing up abandoned 
trolley tracks in the scrap 
metal drive is a fast op- 
eration for a hydraulic 
rail puller recently put 
into use. It does the work 
with minimum disturb- 
ance and damage lo sur- 
rounding pavement. The 
machine includes large 
iron beams running par- 
allel to the tracks which 
lift the rails while also 
pressing downward to 
keep from dragging up 
too much of the adjacent 
pavement. It is said that 
the extractor can rip out 

n 1 m iTi.-’Ti T iviilrv rtf ttAClC 

ana 

^ouv iecL irom cement 



n/uiaunt miihi# raii? Tu UprVOI TTQ t H.1 T rtrm Cliy 1 pDV 0 ( 
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T|i»!o rcdttif prfljcctfirs send aliiff pornchutei frorti which wir«& dangle to en snore enemy planar 









^ Freighter’s Rocket Gun Snarls Plane in Wires 



It is no longer a secret that the British 
Admiralty has armed its merchant ships 
with rocket apparatus which has proved 
one of the most successful defense weapons 
against attacking planes. These guns pro- 
ject rockets which carry high into the air 



long wires suspended from a parachute. 
As the chute drifts slowly down, the wires 
offer a grave menace to the enemy planes. 
The diving pilot is kept high or forced to 
swerve and miss his aim, frequently drop- 
ping his bombs wide of the freighter. 



j* 









Glider” Bike Reduces Pedaling With Dual Chain Drive 



You can glide more than half the 
time while riding a bicycle built 
with a dual drive instead of the 
old style crank, according to its 
New Orleans inventors. The bi- 
cycle has a crank arm and chain 
on each side with the arms con- 
nected directly to the chains by 
special bearing links. The links 
pass completely around the 
sprockets on each stroke. The 
pedals are attached to sliding 
sleeves over levers fastened to the 
frame. A “gear shift” lever raises 
and lowers the pedals U> shorten 
or lengthen the strokes, The bicy- 
cle has a 55- inch wheel base and 
the seat is only 26 inches high. 



ur ra * 



Dud! ehoieii driven by lw& Itvers apply eanlmuous overtopping 
power, giving olmetl equal fare* the full lenfflh of each irroke 



POPULAR MECHANICS 

. ^ * r p $1 SL 



7 '^' KsvLa/* 

^ HP f 

- i '- ■-: 




By Harris CoMingwood 

Chief Feieiltr, Nelianal Lumber Manufacturert 11 Aisodotisn 



Giant Oregon firi r obsv^ respond to coll 
under "wlctliv* iQfvIct" for war needs, 
below, leciion el w-oad <uU*rt designed 
to release metal for U. 5, war prodtiCli&n 




TEHEES arc Americans greatest crop. They cover 
1 one-third of the nation. Unlike other natural 
resources, our vast timber reserve is constantly 
being renewed because many new seedlings spring 
up when one old and over- ripe tree is harvested, 
Xt ? s fortunate that this is the case, because trees, 
too* are being called for '‘selective service.” Under 
approved modern logging methods only those trees 
which have reached maturity and might soon start 
to decay are harvested. This prevents waste and 
makes room for a new timber crop. 

There are plenty of trees today— and there will 



Initialling wpnd cul- 
vert mad 0 nf inler- 
locfcmij ieclians re- 
quiring ao precious 
vnelal. This culvert 
is built to iupporl 
theu-ftands of pound* 
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inspecting gfrpbn# section vnode oF wood And pEaitfc uied in wn- 
itruction of both combo! planes and ""flying boxcars'" to Save metal 



be plenty tomorrow- — because nature is be- 
ing aided by the forest products industries. 
The men who supply our fighting men with 
wood to help win the war have as their 
objective a program of conservation which 
will insure abundant wood for all time. 
Without wood to take its place for hun- 
dreds of purposes, America would not have 
metal enough to win this wai\ One single 
army order called on wood to save 275,000 



tons of steel a year — enough 
to build 30 large cargo ships. 
That particular saving comes 
from building military truck 
bodies nf wood. The develop- 
ment of wood lamination and 
weatherproof plywood makes 
this possible. 

Commercial truckers are 
taking a leaf out of the same 
book. Many are rebuilding 
van bodies with plywood in 
order to save weight and in- 
crease their pay loads. Vans 
which weighed 10,400 pounds 
with steel bodies weigh ?,025 
pounds with bodies of ply- 
wood. This helps solve the 
transportation problem and 
the old steel bodies help re- 
lieve the scrap metal shortage. 
An initial army order for a quarter of a 
million specially designed demountable 
wood beds marked replacement of folding 
steel cots formerly specified, This saved 
steel enough to lay 376 miles of railroad. It 
was the first of what will be a continuing 
series of similar orders. Folding wood chairs 
are replacing the steel chairs in army use. 
The army's new wood beds are more 
versatile than the steel cots, The Cots 



Erecting a prefabricated FiGuSe far a cMeaw wGrk*f toktf Anly a few hAu^i wiHi full-wen 
pEywAod panels containing wmrfaws and ddArt installed at the facFary=o baan 1* war housing 
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could be used only as sin- 
gle beds. The new de- 
mountable wood beds can 
be u^ed either singly or 
locked together as dou- 
ble-deckers, saving floor 
space* without the use of 
metal for straps or bolts. 
Their construction is so 
simple any home wood- 
worker can make similar 
beds for his own use. 

The army Has already 
listed more than 400 items 
of military supply for 
which wood must be used 
instead of metal. The 
navy's list is almost as 
long. The War Produc- 
tion Board has stopped 
the use of metal for more 
than 700 civilian prod- 
ucts, Upwards of 100 of 
these are hardware. 

When the war is over* 
lessons on the use of wood 
learned during the emer- 
gency will be turned to 
the needs of civilian in- 
dustry. Many are serving 
certain industries al- 
ready, Consider one of 



tnftpcering wood model of Lib- 
erty cargo ill Ip which has fir 
plywood iTifccri&f fining* to re- 
duce weight and (ewe time in 
building these wiro! fn-ighinn 

Lnfl, trerd of s-tiencph in the 
O&Mgtal fir plywead k cross- 
bnndmci qF grain in ollerritilft 

layert which hold together 
with lynlherk rciin ndhciiir^s 

Launching wooden pomoon, be- 
low,. for emergency bridge lo he 
msd(J in ccife ihe regular span i* 
d n ^1 rny c d A rm y c-ng incur* could 
mpfiD -Ulfl of iimilbf p&nlaon* 
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I hurting waad pilet in huge "Tube” for laboratory lest which 
will determine resistance to weather— foe of wood or me rat 



the most inconsequent iiil — toys. Or is it 
true that toys are unimportant? They do 
' not help directly to win the war, but they 
do boost the morale of the nation^ chil- 
dren. Parents worry if their children are 
not happy. This dims their war ardor. War 
or no war. children must not be forgotten 
by Santa Claus. 

Two years ago the manufacture of wood 
toys was in the doldrums. Steel toys held 
most of the business. Even most doll* were 
made of what are now 
critical materials. 

The day after Pearl 
Harbor many toy makers 
turned their designers 
loose cm wood* From their 
drafting boards have 
come everything from 
wooden toy soldiers, sail- 
ors, nurses, and WAAC’s, 
to velocipedes and chil- 
dren's bicycles. Many of 
the bikes do not have so 
much as a bolt or screw 
of metal The army, by 
the way* is testing nuts, 



bolts and washers made of wood. 

Model munitions factories for 
war workers 3- children, toy can- 
tonments, ships, tanks, trains, 
jeeps, motorized guns, and air- 
planes are made of solid wood, 
plywood, or wood plastic. Wood 
will give children this year a wide 
selection of games and toys. In 
many communities hobbyists with 
home workshops are turning out 
wood toys for local sale. Thou- 
sands of parents are finding relax- 
ation and satisfaction in making 
their own children’s toys. 
Waterproof and weatherproof 
plywood was invented and proved 
just in time for this war. Plywood 
airplanes are far past the labora- 
tory stage. At least 15 American 
manufacturers are making them, 
Both the army and navy have ply- 
wood trainer planes. Plywood 
combat planes arc in action in Eu- 
rope. The Italians have four types 
of plywood bombers. One of the 
Russians 1 best lighters has ply- 
wood tail and wings. Plywood will not 
splinter in a crash or “flower” when hit by 
bullets. It is not subject to the fatigue 
which plagues metal near welds, because 
plywood does not have to be welded. 

Resin -bonded plywood can be “cooked 1-5 
under steam pressure around a form to any 
shape desired. The process finished, it is 
rigid as steel 

The so- called 1 -plastic” airplanes are not 
made of plastics. They are made of resin- 



Lrfn was nevflr like this for ib-e 
Thr** Celtic Pig*.— a prefabricate 
*d hog haute af fir plywood 
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bonded weatherproof plywood. 
Development of plywood combat 
planes in this country and Eng- 
land is a military secret. Produc- 
tion of plywood transport planes 
fur our army is not, Curtiss- 
Wright is making them in Louis- 
ville, They will carry either sup- 
plies or men. 

These "flying boxcars" have a 
greater wingspread than the old 
commercial "skylincrs/* and are 
faster than metal planes. Plywood 
airplane “skins* 1 do not have to be 
riveted, and they do not "ripple" 
at high speed. Both circumstances 
reduce air resistance. 

Other special qualities of the 
new waterproof plywood, made 



Ctr 



use of by the airplane designers, 
recommend its adoption by other 
man uf ac l urers. IL is a poor con- 
ductor of heat and sound. It is 
stronger than steel of the same 
weight. It resists oil and water 
better than does metal It is more 
flameproof than dural. It can be 
painted like any other wood, or 
left in Its natural wood grain. 

These are among the reasons 
both navy and army are making 
thousands of plywood boats for 
auxiliary combat use* from the 
"mosquito boats" that made his- 
tory at Bataan to pontoons for the 
engineers. Plywood boats aver- 
age a third lighter and a third 
stronger than boats of the same 
size made of metal, The builders 
say, they can "turn them out like 
popcorn." 

The reason this is possible is 
twofold. There is n large reservoir 

Thi> portable flnl-aid then St to Eight 

a i oldie r ran cany if eaiity hit back 



Off la ichccl an blkti made of weed 
excepi far me Pal flHingi nnJ tire*. 
Below, fan blade for coaling lowar 
made of plnstic-impregnoTocJ w&pd 

&£. 

A_*J 'V-'i , 
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of experienced woodworking labor and 
there is an abundant supply of this vital 
raw material. That's because modern for- 
est management, aims to put America’s for- 
est acres on a sustained -yield basis which 
will result in trees growing as fast as we 
need them, 

Not all the navy's wood auxiliary boats 
are made of plywood. Mine sweepers build- 
ing in Cleveland yards are made of the 
same sturdy white oak as that which built 
the ships with which Periy won the Battle 
of Lake Erie, Timber for the keels and 
hulls of these mine sweepers is cut within 
60 miles of the Cleveland boatyards. 

Bathtub and kitchen-sink manufactur- 
ers are now denied iron. Some are already 
turning to waterproof plywood, molded to 



Left r crpt*s Id* It like d&g kennels 

but iheyVi? to *hip big radio tuba*. 



Belowr testing durability of wood pack- 
ing b§x in revolving drum; El paiid hi at 



Woodt-n pump 1 ' for ^wlingunhting bombij 

iffloll fEr*i or watering garden uses no mlkal metal 



shape. Shower-bath cabinets of that mate- 
rial are also in production. Any house- 
holder with a little skill and a set of joiner’s 
tools can make his own. Plywood sheets 
are worked like any other wood. Kitchen 
sink drainboards, cupboards and cabinets, 
are made of the same material A thousand 
new refrigerator cars made for the Pacific 
Fruit Express Company are lined with ply- 
wood, Refrigerator manufacturers have 
taken note. Frozen -food lockers are made 
of the resin- bonded wood. 

Tobacco hogsheads used to be made of 
oak staves. Army and navy needs have 
made such hardwood a strategic material. 
Now Douglas fir plywood makes barrels of 
every size from keg to cask. Bui coopers 
throughout the country have leaped back 
to action using nonstrategie stave woods, 
A Massachusetts manufacturer is making 
waterproof wooden pails. If In- 
condiary bombs should strike your 
house, you can pump water out of 
such a pad, with a wooden stirrup 
pump. Blackout panels are made 
from plywood, or from lightproof 
paper made for that purpose. 

The ban on mc+al contamers has 
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turned packaging over to raw wood and 
plywood* paper, glass, and plastics. Both 
safe and sturdy packaging and light and 
compact packaging for the nation's sup- 
plies is one of wood's greatest wartime 
roles. Every ounce and every inch that 
can be saved in shipping weight and bulk 
means so many more supplies can go to the 
front. Every pound of metal that can be 
saved means that much more munitions. 

New wood packages range all the way 
from shipping crates for high power radio 
transmission tubes* resembling kennels 
with peaked roofs and windows for inspec- 
tion in transit, to “cans” made of several 
plies of paper and plastic film laminated 
together. This material can be made into 
tin-can shape, square boxes, or bags, de- 
p end i aig on what it is to package. Fiber 
and paper boards are also being put to new 
uses. Specially treated papers protect par- 
ticular products. Immensely heavy paper 
bags replace burlap. These paper products 
and many others are all made from wood. 

Bottlers are hard put to find bottle caps. 
Even ketchup may soon be put up in col- 
lapsible tubes, like toothpaste. Most of the 
tubes will be made of pliable plastics. 

Plastics are made of cellulose and lignin, 

(Continued to page 177) 

Sailor Wears Foul- 

Sailors convoying suppIiesHo nur fight- 
ing forces in all corners of the earth wear 
“weather armor” as they watch for sur- 
prise attacks from enemy submarines. An 
innovation used in the far north is the 
foul- weather mask covering all the face 
except for slits at the eyes, nose and mouth. 



£-***>* 2L3r 

C. ’ 

'Umbrella’ Tail on Bomber 

Brakes Speed of Dive 

?A/ 



At bomber n&st% into diVS, top, "umbrella 11 brak* 
itorli opening. At end of Ihe dive it it open full/ 



In. the new German Domic? Do, 217 E 
all-purpose bomber, air-brake flaps have 
been built into a tail extension, in addition 
to the customary broke flaps under the 
wings. This installation adds dive bomb- 
ing to its other achievements which include 
precision bombing* torpedoing and mine 
laying. Parallel with the tail while in level 
flight, the four flaps are spread outward 
like an opening umbrella as the ship starts 
downward, exerting their full braking 
powder at the lowest point of a dive. Imme- 
diately upon leveling off, the brake flaps 
are closed to their original position where 
they do not retard the flight. If necessary 
the pilot can release and cast off the entire 
dive-brake assembly* 
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“alion is vital in war- 
the messages must be 



\e. 

r 



EAR^ 

ike FLEET 

ti 



Wl 

TT OW woii Id you like to be 
1 1 radio operator on a 
ship, receiving confidential code 
messages and transmitting battle 
orders? 

The job is a thrilling one but 
you couldn't hold it down unless 
you had GO hands and 30 pairs ul 
oars. It takes 30 operators to stand 
watch on a battle wagun and the 
whole radio department com- 
prises more ihan 100 men. 

Down in the “radio central’ 1 be- 
low the armored deck there may 
be a dozen men guarding a multi- 
tude of circuits. They listen in on 
SOS frequencies, ship-to-ship 
phone circuits, and aircraft and 
tacti cal wa velars gt hs. One man 
stands watch Oil a wavelength 
Washington may use. Another 
radioman is on the bridge. He lis- 
tens in on tactical messages and 
relays them by word of mouth to 
the officers, valuable seconds be- 
fore the same messages, typewrit- 
ten s come up from radio central by 
pneumatic lube, 

withheld from 

or 

searchlight blinker when ships are 
within visual range. Radio silence 





t A I a navel i ruining Nation a radio §ludenl EeariM ta ui# 
iht "wnlkifl-talkie" he may carry in tmall boat landing.! 

*— Rp(ti&m(o are also ex perl wigwflggtrs. Moil ihip-to-sbip 
signaling is by Wag or light w Hsn ships art in visual range 

i^Lpw r trainees study wiring of e wanhip r s transmission 
ppimf, They mail be able Id service at wall as operate ii 
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Ail inlVuCFOr explains th? 
apfitilmh of llii? Todio dirac- 
lidn finder, Tlik equipment 
tt for Samp'Ur thtan ih& tinrt- 
plicated direction finders tnf- 
Wally used an. p war Veih&tili 



Looming to tend and receive 
code is the eoty half a# it. 
The novel students mutt 
become ex peri or building op 
the redio seti rand repairing 
them speedily in emergencief 



is preserved practically at all limes and 
no ship gives away its position even by 
a short acknowledgment when a mes- 
sage is 'broadcast lo it. 

Today the navy’s radiomen [ire as im- 
portant in lighting ej bailie us l he men 
who point and iii'e the big guns. Opera- 
tors are needed by the thousands. 

Communication Is only one of the jobs 
of the sea -going brnsspou aiders. Among 
their duties are the maintenance and 
operation of now secret devices. Without 
(Continued to poge 165) 



The "cafs" pf the fleet are cEie eyes. Radio op era le rs 
handle viiuol signa-ls as wdl as audible; here ihey are 
handling mriiagn flag* in dnd On* pf the flag Iqdet 
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Converted 



Carrier Serves as a Rescue Vessel 




Ins-peetin^ and. packing parachutes in on air-condiiioned 

rDortt Qrt the Charge! is gnt of score* Cl-f duties on tKil 
ficnHmg airfield. Ship departments include navigation, 
g-ynnery, engineering, cons.liuctlQfl., medical, supply and 
the allimparlant air di vkion. Services provided for 
Wert ran^ft from aurgery room Jo a modern soda fawntuin 
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The con verted aircraft carrier, the U.5.5. 
Charger, above, was once a freighter shut- 
ting cargo on a routine run, 1 1 now plays a 
drama tic role with the floci, rescuing: men and 
planes, perhaps Serving on convoy duty. AnlT- 
oii-craft weapons briuFe along ill decks whkh 
boast fall compFe merit of three- inch guns 




Hois+ing seaptane aboard ca averted carrier 
with derrick, above, ia reheariol lo retrieve 
craft catoputled from botfles-hip ar cruiser. 
P lories prafected by catapult from freighters 
in convoy could also be rescued In tbS* woy, 
Left, a signal officer on the flighl deck of 
the Charger signals pilot: '"Prepare to laneT 11 
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Hydrogen Engine Replaces Battery 4n U-Boat 



ArlHt'i tktUh ^fNh Vdrioui per ft *f tut leb#M indicpttf revel ulSe/iory changtt in ftermt in b*ot* 
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Capture of n Gorman U-boat has re- 
vealed one of the secrets of their improved 
maneuverability— a hydrogen -oxygen en- 
gine that operates submerged. This elimi- 
nates the heavy electric motors and bat- 
teries that account for about one- sixth of 
a submarine's weight. The single, modified 
Diesel engine burns oil on the surface and 
a mixture of hydrogen and oxygen for un- 
derwater running. Ordinarily, submarines 
use oil-burning Diesels on the surface and 
electric motors under water. The reduc- 



tion of tonnage affords greater speed for 
crash diving, increases the torpedo load and 
extends cruising range. Due to its sturdy 
construction, the sub can submerge to 
nearly 600 feet — about 300 feet beyond the 
reach of depth charges. It has smaller 
tubes than former undersea craft, allowing 
the use of a standardized torpedo also made 
for motor torpedo boats and planes. An- 
other feature is retractable deck guns 
which enable the subs to open Are a few 
moments after surfacing. 



Wagon Wheels on Delivery Truck Save Rubber Tires 

These trucks, opmfiSing'm ttfe down- 



As a staid in eliminating the use of rub- 
w * ber tires on their delivery trucks! a Chicago 
Jr^ newspaper has removed the rear auto 
wheels and replaced them with wagon 
wheels having wooden spokes and iron 




rims. 

town district, are equipped with governors 
that prevent speeds greater than 11 miles 
an hour. The rear axle is left intact, the 
wooden wheels being borne by an extra 
axle which is driven by a 
chain operating between 
sprockets on the original 
and the special axle. 
Eventually the front 
wheels of the trucks also 
will be replaced by simi- 
lar wagon wheels. 




Rear wagtin wheel* me mutinied and driven at shown by the view at right 
JANUARY, 1943 



CA shot from 3 16- Inch 
gun returns 120 pounds of 
nitrogen back into the air 
from which it came. 
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Twin mothinii yun$ jjui.niiny figm bum bar'* '*' f q| u-d-liz-d it' “ wril« lh« finith of figbl«n coming Itfo dai« 



So they will be more than a match for 
the Axis fighters, aerial gunners of the XL S, 
Army Air Corps, training at an Army gun- 
nery school m Texas, barn every known 
trick of attack and defense. Snug in one of 



the death- dealing aerial gun turrets, which 
is given the pet name of “Equalizer/" a 
gunner at the school shows what his posi- 
tion will be on one of the big planes as he 
fights his foe with twin machine guns. 



Bomber "Equalizer” Spurts Twin Death-Threat 









117 -Seat Bus Has Pivoting "Nose” Driven, From Trailer * 

hundred and seventeen passenger* the front. The tractor, <™ich operates on a 
revolutionary design pivot enabling sharp turns," comprises the 
four-wheel tractor on lower front unit of the bus and is locked 

to the body with a device that 



Pivoted f factor under front of big bus mokes sharp turns pouibiv 



lfh 
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assures instantaneous control 
The driver operates the trac- 
tor from within the passenger 
compartment. Designed as a j 
war emergency vehicle, the 
tractor-trailer bus is made 
mostly of wood in order to 
conserve critical materials. 

Ten tires are used on the bus, 
and it can carry more passen- 
gers per tire than the average 
highway “liner." y-* s 
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U. 3. Kavr plno-tn 

Th* boin r s ittafe iignaEi □ nnvy dive bomber Ic ^repcarc for tha fokcofF fr-gm the Rig Hi deck, cf □ comer 



l^AST or west from the United States, 
^ it is less than 24 hours by air to the 
battlefronts of this world- wide war. In 
some cases airplanes that left our shores 
one day have taken part in raids against 
the enemy on the next. 

Wherever they meet the enemy— and 
there is hardly a neutral area left in the 
world — Yankee pilots and planes are tak- 
mg their opponents by surprise. Twenty- 



seven Jap "Zero" fighters thought they had 
an easy job when they sighted one Amer- 
ican "Flying Fortress'* north of Australia 
early last year. But every Jap that at- 
tacked the bomber rati into a stream of 
bullets. Twelve of the Japs were shot down 
before the rest quit. The bomber flew on. 

The saga of the Flying Tigers is another 
stciy of what Americans are doing. This 
American Volunteer Group was battling 
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Douglas medium bombers — a type used also by the Brili*h^*Tep out across the iky in formation flight 




the Japs before the United States entered 
the war. They flew obsolete P -40 pursuits 
against enemy aircraft that could outfiy 
and outclimb them, yet by official count 
they destroyed 34 Jap airplanes for every 
P-40 shot down, and got 97 Jap pilots for 
every American lost in combat. On one 
mission they knocked down 20 Jap bomb- 
ers long before the bombing target was 
reached; on another, 18 Flying Tiger s 
knocked down IE Jap fighters with nothing 



in return except a few bullet holes in the 
wing of one plane,. In China and Burma the 
American volunteers have destroyed S52 
enemy planes. Part of the secret of their 
success is the shrewdness of their com- 
mander 3 Gen, Claire L. Chennaulh who 
taught them the weaknesses of Japanese 
air fighting tactics. Today the A,V\G. has 
been inducted into the army air corps and 
is still in action abroad. 

American airp lanes are operating over 
Europe, Asia and A Erica. 
In the factories where 
4,000 or more planes per 
month are being pro- 
duced, army ground me- 
chanics ore being turned 
into specialists and after 
graduation are sent tu 
Iceland or Greenland, 
Australia or India. Thus, 
no matter to what front 
contingents of bombers or 
fighters are to be sent, 
trained men will be avail- 
able to service and repair 



Leaded with heavy "eggs/' dive 
bombers warm wp fot The lake- 
off Pn P deck slippery with rain 
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The pilot of o P-3B niflhl inTar- 
ceptor arrive* jvsl ** th* fuel- 
ing of Ihe Lockheed it compleled 

them, Already the mass 
delivery □£ big bombing 
planes over the oceans 
lias become common- 
place. Augmenting the 
work of the army ground 
crews is □ corps of civil- 
ian specialists, factory 
trained, who advise and 
instruct the ground forces 
at the camouflaged front- 
line fields. 

Air operations are on 
such a vast scale that air- 
borne supply is impera- 
tive, The army has ex- 
panded its own air trans- 
port service to a point 
where it exceeds by 10 
times the operations of all 
the world's civil air lines 
before the war. The 
standard transport is the 
Doug las C-54 f with a 
v. ei gh t -carry mg capac i t.y 
of an ordinary box car. 
Tanks nr guns that are 
too large to get into the 
cabin can be suspended 
under the fuselage for 
aerial delivery; Groups of 
such planes arc capable of 
moving an entire army 
division, complete with 
equipment, across an 
ocean, Budd Manufac- 





Icpdinsp ippri* aircraft porl* on □ Onuyloi 

carge carrier shot will ferry ihn-m acFMi 
the ticeon to a U. S. arnty air bac«. B*l aw, 
aFrpci-l guards itand by Dougiat freighter 
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The bright tube &rt naie af I his 
navy fighter plane's- machine 
gun conceals powder Dashes 

U, £, Nfivry jjtw*Lo 

hiring Company, f or in- 
stance, is preparing to 
produce huge air 
freighters that ai^e made 
entirely of stainless 
sleeL Steel airplanes, it 
is estimated, can he built 
in half the time now re- 
quired, and the con- 
struction will be as light 
as aluminum. 

"Good old SIS” a 
DC -jj that was retired 
from transcontinental 
air line service after two 
million miles of use in 
eight years, is repre- 
sentative of a group of 
veteran transports that 
might be called the 
tramp ships of the air, 
Carrying ammunition 
and food to desert troops 
In Libya, evacuating 
wounded from Iraq, and 
hopping military per- 
sonnel across Africa 
have been some of their 
duties. They operate 
day and night out of 
makeshift Reids, lift 
loads that arc over- 

back m Enfjlon-d, the pSM 

□ f n Lpclfhtfcd Hud ton in tp re 

Kalo tcfn by antiaircraft iholl 
As Jhn pi lore! a Ldci: h @ rd R-J3 

(limbi aufr, a menhank climbs 
nbpard id check Ihn pieme aver 



22 



POPULAR MECHANICS 




At o newly established isPnmJ base in Ihe Sou-lh Pacific, navy aircraft mechanics assemble a new seaplane 




weight by up to a ton, and keep on going. 
The veterans aren’t worn out yet al- 
though many carry the marks of their 
service. Old 315 T for instance, has 200 
patches that cover bullet holes she got in 
it ground-strafing in Iraq, and still has the 
marks on her port en- 
gine cowling that she 
received when one me- 
chanic and some native 
help had to fit a new en- 
gine on her after a 
forced landing brought 
her down on an African 
beach. The beach was a 
good emergency landing 
fields but it was too soft 
for a takeoff, so a run- 
way 1,20G feet long was 
built of bamboo, then 
covered with packed 
sand, so the repaired 
airplane could get into 
the air. 

Meanwhile the do- 



mestic air lines have turned many of their 
passenger transports into cargo carriers to 
hack up the overseas service. These planes 
are carrying blood plasma and vital mili- 
tary supplies to our bases in the Caribbean 
and in other areas. Thirty planes in one 



A navy OTtinanec man Hh The 
fyst at a h*mb aH<retieiJ to tha 
wing °f o big palrd »a plant 
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flight recently made a 
cargo haul to Greenland, 
then returned for more 
loads. When an army post 
in Alaska needed several 
10,000-gallon gasoline 
tanks rind some four -ton 
gasoline trucks^ the tanks 
and trucks were cut into 
pieces with acetylene 
torches and loaded aboard 
the transports, then flown 
to Alaska where mechan- 
ics welded them back to- 
gether, as good as new. 

The new fighting planes 
that are coming from 
American production 
lines arc among the best 
in the world and yet no 
designs are "frozen" to 
achieve greater produc- 
tion., Instead + while a 
better plane is being de- 
signed and tested, we 
erect a new* factory to 
build it. Not until the new 
assembly line is in pro- 
duction is the older model 
chopped in other plan La, 

Wirtc|i of I his carrier piano am 
folded for s-tarage below de*ql< 

1 



tail and holly gvnt point 
menacingly from ihe Boe- 
ing ,r Flym§ Fortrcsi," new 
in oeElon over Get many 
and ihp Soyth Pntifj-C 

fainting tl might for its 
target, right, i* a Doug- 
los-built dive bomber of 
the army air carpi. Notice 
its- perforated wing flops 
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Members of crew Train in altitude chamber before flying nl high altitude 



Thirty -caliber ammu- 
nition, the same that is 
used in a soldier's rifle, 
was the standard airplane 
machine-gun bullet when 
the war began. But one 
machine gun did little 
damage, so engineers be- 
gan to mount as many as 
eight synchronized ma- 
chine guns, 9 11 firing at 
once, on fighter planes. 

The answer to this was 
protective armor, neu- 
tralizing the ,30-ca liber 
bullets, Now many types 
of fighters are equipped 
with ,50- caliber machine 
guns as well as guns that 
fire explosive bullets of 
the 2(3 -millimeter size. 

On the other hand, our 
own bombers are the bat- 
tleships of the air, and, 
like battleships* can suf- 
fer heavy damage and still carry on. One 
R.A-F, pilot, who had flown an American 
bomber on a raid over Germany, reported: 
“Explosive bullets ripped past the armor 
plating of the gunner's cockpit. The star- 
board engine was holed in eight or nine 
places but didn’t even cough. The port 
aileron cable was shot away and the tail 



badly damaged. The starboard outer tank 
was pierced by bullets but the self-scaling 
apparatus worked immediately,” After 
bringing this plane home saEely the same 
pilot, five days later, was over Calais in 
another raid. Tills time a heavy antiair- 
craft shell burst below his Douglas, splin- 
ters of the shell hitting both engines, both 




Navy scout flies ever Jap island fattse during bombardment in which ships and share insla I lotions were destroyed 
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The "malher" ship with in brood of planet on deck, lined up 
for I he takeoff it photographed from a plane that has- jutl left 
th# d*fh- H«l«w P fioops laden with foil equipment for action 
climb into cabin *1 *n* pf the new Egg glee troop worriers 




flaps, and the rudder controls. A 
piece of shell the size of an egg 
tore its way through the radio ap- 
paratus- In all the plane received 
20 hits. The rudder was useless 
but in spite of this the pilot again 
brought his plane home* using the 
engines for control. Bomber crews 
are wearing steel helmets today* to 
protect themselves from possible 
injury from antiaircraft sheik 
that may burst above the planes. 

The Lo ckheed Hud son is an- 
other bomber that has proved it 
can complete its mission in spite of 
battle damage. They serve as rec- 
onnaissance planes, in sub hunt- 
ing, and have even been used in 
dog fights as well as for bom- 
bardment. Hudsons have returned 
with the nose shot away, a wing 
tip and aileron torn oIT* or with an 
engine and propeller missing. 

Americans, British^ Germans 
and Japs have all learned that the 
airplane is the supreme weapon in 
Ihis war. Today, with production 
lines and training in high gear, the 
United States is rapidly becom- 
ing supreme in the air. 
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Emergency Gas Mask Is Pad of Baking 



If standard gas masks 
are tuiavailabta in a War- 
threatened area, a home- 
made mask proposed by 
Dr H Kearne y Sauer/ gas 
laufb orify Tor the Lo? An- 
geles civilian defense 
corps may serve in an 
emergency. The mask is 
made from a piece of bed 
sheeting and baking soda 
which will protect the 
eyes and lungs against all 
known war gases, includ- 
ing mustard and lewisite. 

Cut a piece of cloth to 12 
by 24 incites and sprinkle 
the baking soda a quarter 
inch thick over one^half 
of its surface. Then fold 
the other end over the 
baking soda and pin the 
edges to prevent the soda 
from spilling. Next, with 
pins, quilt the pad into numerous pockets 
to hold the soda in place. To finish the 
ma.sk h sew the edges together with thread 
and sew along all the quilting lines, after 
which the pins may be removed. When it 
is to be used the mask should be soaked in 
water to wet the baking soda. Then hold 
it tightly against the face, keeping the eyes, 
nose and mouth covered* and inhaling and 
exhaling through the wet soda. Since the 






Four itepi in making emergency gi» mask. Inset shows haw it it uud 

soda becomes contaminated when used 
against gas, a mask should not be used 
more than once. Usually a mask is good for 
upwards of half an hour of actual use, 
within which time even a heavy concen- 
tration of gas would be dissipated. A bot- 
tle of water should be kept where the 
masks are stored. The soda is not effec- 
tive against carbon monoxide or ammonia 
fumes, but these are not used in warfare. 





Tandem Run by Washer Engine Does 25 Miles an Hou 



les an Jtxour, 

rationing 



Actual or threatened 
line, tires and bicycles does not bother 
George Vas en, of Quincy* III- who has 
'solved his transportation problem by con- 
structing a tandem bicycle powered by a 
discarded washing- machine engine. Sal- 
vaging two cast-off bicycle frames, ho 
fashioned them into a, tandem with the aid 
q£ hacksaw* welding torch and pipe cutters. 
After adding handlebars* saddles and tires, 
and mounting the small engine, the builder 
found his new vehicle can carry himself 
and one passenger at 25 miles an hour, do- 
ing 50 miles on a gallon of gasoline. 



Work at pedaling Ibis hamc-mqrfo tdd^im K«Sten 
Am hy woihinj-mqchiiie -engine citing little gasoline 

JANUARY, 1943 



M r An infantry division in T9 IS was equipped 
machines of 3,300 horsepower; today’s 
rmored division totals 400,000 horsepower. 
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MAPS FOR THE AIR AGE 




By Wayne Whittaker 



The giant map pSjqvo, on ef ihn Idrgeil, wen two year* 

in ihe making (t it IS fetri inch** hhgh end f»f fix 

inchitf- widg, evHing hale in plc-la Id diangn a boundary 













ITS the airplane and not the 
^ Nazi blitz of boundary lines 
that has map-makers worried. 

When 41 
made thf 

torie day at Kiti^ 
discovered a new world just as 
Columbus did in 14&2. And the 
map-makers are too busy 
charting that new world of air 
distances to bother about Euro- 
boundaries smashed by 
□ lph Schicklgruber. As 
they are concerned* Hit- 
ler hasn’t altered a boundary. 

The official map-makers 
recognize a change of boundary 
only when it is fixed by treaty. 

Since the beginning of World 
Win- II, just three have been changed: 
boundaries between Finland and Russia n 
Ecuador and Peru, Indo- China and Thai- 
land. The makers of military maps* how- 
ever, follow the blitz of boundaries in each 
fresh edition of the newspapers. 

It*s a jolt to think of the world in terms 
of airplane instead of flat land routes— a 
world where distances are measured across 



Cglij t?iy Hand McNally Company 

continents and oceans alike without regard 
to mountains* deserts or arctic wastes. Such 
a world is showm on a new map that looks 
like a wheel with the North Pole for a hub. 
It is designed for the air age* 

At first the map gives you a dizzy feeling 
— like being on a perch on the North Star 
directly above the polo looking down at 
the earth with the southern hemisphere 
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conveniently raised into view. You pick 
up a piece of string to prove that this 
strange map world is badly out of joint. 

One end of the string is held on Tokyo, 
the other on the Panama Canal This 
shows the shortest route for a squadron 
of bombers between these points is over 
the Aleutian Islands and the western 
part of the Uni Led States, Checking this 
\vith the globe, you Find that the straight 
line on the new map nearly coincides 
with the great circle route? — the shortest 
distance between two points on the 
earth’s surface — from Panama to Tokyo, 

The map also shows that the Maine 
coast is the closest point in the United 
States to Africa; that the shortest route 
from Seattle to Moscow passes near the 
North Pole, and that bombers from Ber- 
lin can strike at the steel mills of Gary, 
lnd. s almost as easily as they can attack 
the east coast by flying over Iceland and 
Greenland. The string measurements 
reveal that this flat map may be used 
like a globe. 

The pole -centered arrangement on 
the map calls for a new conception of 
the earth — just like an original camera 
angle gives a new slant on a familiar 



Polar projection map, above, is made like a wheel wrth 
Norik Pole m unttr r Black line* trace pretent route* 
of heavy air travel. Be lew, spraying a globe after it 
hat brtn mOunled lo give ir lustra u* r waterproof surface 
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Phot[iqr£iphmn| □ mCp drawing with hgigc iCCiiiic-rfci which milkei 
ncgplivo on plflt* gldSS tb* CJIP^l >iid tht printed m-tip it to be 




Tii a ce-rtfer of LMer&iT for world Travelers at I he Pan American 
terminal in Miami it The mammoth glebe, above. Below r hand- 
meunling a glebe by pairing on individual "gem" that are 
printed in flat sheen and then cur out to make perfect fll 
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homestead. The concept of the 
world with the North Pole in the 
center and continents radiating 
from it is as strange to us as were 
the maps of the New World to 
Europeans after Columbus dis- 
covered America, 

Look mg down at the air -age 
map from the North Pole, you see 
that 75 percent of the land areas 
are north of the equator and that 
the pole forms a hub for direct 
aeronautical routes between the 
great population centers of the 
earth. The future importance of 
polar routes was stressed by the 
late Brig. Gen. William Mitchell in 
1935 when he said: 

“Whoever holds Alaska will 
hold the world. Alaska is the most 
central place in the world of air- 
craft/® 

Lindbergh, too, knew he was 
flying across the center qf future 
air travel when he flew north to 
the Orient. Russian fliers blazed 
a trail when they flew across the 
Arctic from Moscow to Califor- 
nia. In the postwar world huge 
stratosphere planes will shuttle 
across the arctic region carrying 
passengers and freight much as 
commercial planes travel today 
between New York and Califonfiia, 

The airplane pilot finds cold air 
20,000 or 30,000 feet above the 
earth. It is little if any colder over 
the pole at this height than it is 
over Chicago or Omaha. Air ex- 
plorers report that the weather is 
more constant over the Arctic urea 
and the air calmer than it is over 
the temperate zones. 

The Arctic Sea has been called 
the "Mediterranean of the Air 
Age/' harking back to 1000 B.C. 
when the routes of sailing vessels 
criss-crossed the Mediterranean 
and the world was thought of as a 
flat disk with that sea in the center. 

Development of large ocean- 
going sailing boats and then fast 
power-driven ships called for new 
conceptions of the earlh„ just as 
air routes do today. Down through 
history the making of maps has 
been spurred by inventions — 
rowboat, sailboat, steamboat, 
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train, airplane — by wars, the 
search for gold, fur and jewels. 

Great explorers like Marco Polo, 
Magellan, Drake, Bering, Living™ 

Lone, Amundsen, Byrd and scores 
lers have kept the cartogra- 
pners busy. 

Ever since the world was dis- 
covered to be spherical in shape, 
the big job for the map-makers 
has been to chart it on a flat sur- 
face with a minimum of distortion. 

This is accomplished by what Is 
called a “projection/ 1 or grid of 
lines representing latitude and 
longitude. 

One of the most widely used 
projections was devised by a 
Dutchman named Mercator in 
1569. Airplanes make the Merca- 
tor projection outdated because it gives a 
conception of the world as a cylinder. 
Bring the ends of a flat map together and 
you have the cylinder. Today the airplane 
makes it impossible to regard the North 
Pole as the top of the map and the South 



Preparing 

printing 



the- grained surface of thin sheet of line for offset 
of map by coaling it wilh a sensitizing solution 

Pole as the bottom, • The airplane places 
the North Pole at the center like the hub 
of a wheel with the meridians forming the 
spokes. 

The cartographers had to find a polar 
projection for the aLr age. They discovered 



The- air-age map which revolutionize* man's conception of the earth if marked with airplane routes. 
Direct bcinber route from Tokyo to the Panama Canal it via Dutch Harbor and Sail Lake Cify 
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Measuring grtcit ti-rele roulet Cn d now 
^fr(4 luriring' - glob* with fringed bio dot 
on * Ether Air routai follow Conw 



the projection was all worked out lor them 
book in 1581 by a man named Postel, Hel- 
muth Ba y, assistant chief cartographer fqr 
Rand McNally & Company, says that prior 
to 1930 he bad seen only two maps made 
from the polar projection which is the basis 
for the new air-minded mafi. Every point 
on this map is shown at Jls exact distance 
from the pole, 

‘"As long as the world was conceived as 
a cylinder, there was no great interest in 
the Arctic region, 11 said Mr, Bay. “Air 
travel has changed this, and today airplane 
geography requires a map of three dimen- 
sions with the North Pole in the center." 

The new Rand McNally map, edited by 
Dr. George T. Renner of Columbia Univer- 
sity, has little distortion in the continents 
of the northern hemisphere. The east-west 



distortion south of the equator, 
which gives the map its unusual 
appearance, is caused by the con- 
tinued divergence of meridians 
when they actually converge to- 
ward the South Pole on the globe* 

Germany T Japan and Russia arc 
ahead of the United States In 
teaching their people an air con- 
cept of the world, according to 
David E. Sites, the noted geogra- 
pher, Polar maps, now being in- 
troduced in American schools, 
have been used in the institutions 
of those nations for several years. 

Japanese students were not sur- 
prised— as were many American 
adults— that the Aleutian Islands 
are on the direct bomber route to 
America, Youthful Nazis have 
been taught that the Luftwaffe can 
over the rim of the Arctic Cir- 
to strike at the industrial Mid- 
West. 

The strategic value of Iceland 
and Greenland cannot be over- 
looked on the new map — no lunger 
arc they vague areas somewhere 
north of the travel routes. The 
nearest point in Occupied Europe 
to the United States is the north- 
ern tip of Norway. This is a dis- 
tance of only 3,100 miles from the 
(ConttrWfrd To paga 142) 



Ideographical expert at wftrk Ori Ihe warEd'i largest curvaTura 

relief model of the Lt S, a I Baboon LniiiltilA- B^low* view of 
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Gro u n d training f Q rat! t Till 
gunner! inq-lud^t fll -flif- 

plane tewed by jcCp art range 



M’i i — P" 

Jeep Flies Target Plane to Help Gunner's Aim 



In one stage of their 
ground training, aerial 
gunners of the H S. Army 
Air Corps practice firing 
machine guns at a dummy 
plane mounted high 
above a jeep. Driver less 
so no one will get hurt., 
the jeep runs around a 
track to simulate a plane 
in flight. Aerial gunners 
start by shooting day pi- 
geons with shotgun .shells 
and follow a rigid course 
of study and practice to 
become crack marksmen. 



Folding Spray Shield for Boats Has Windows of Plastic 

P selection fri m spray 
and wind 15 afforded, as 
well as. good visibility „ by 
a fabric shield for small 
boats. The shield^ which 
has four windows made 
of p la stie that will not 
blur with age, is support- J 
ed hy collapsible tele- 
scopic posts attached 
the craft with small an- 
chorage plates.. Two 
thumbscrews hold the. 
shield taut. When not i rr. 
use ii can he stored in a 
canvas bag. 



Pilos* of -Email boats avoid 
a laoLimg in weothsr 

with shield that h carried 
in small bag wh«n not irt us* 




Color Film for Home Developing Will Be Ready for Post 

Color film that can be developed in the track film which will permf 




amateur's home darkroom is ready for the 
market when war needs and priorities are 
a thing of the past. The new film was an- 
nounced by Agfa Anseo, which has been 
working with the process for four years. 
Another new product promised by Agfa- 
Anseo for the post-war market is a sound- 



uus playing of a phonograph without 
changing records or Using a needle. This 
sound film, named “Ozaphone/’ will cost 
much less than the silver type sound films 
and thus bring sound recording within the 
financial and technical means of the ama- 
teur photographer, 

g. e Vi- 

/ rt So 
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to Fight each other. If one thought 
of oar trouble in relation to battle, 
i ! would be considered inevitable 
that gun crews would have their 
hearing impaired by the crashing 
explosions of gun charges and that 
soldiers and sailors would have 
their eardrums shattered by shell 
blasts. 

This war, experts are warning, 
will be different We are all “in 
up to our ears.” Most people who 
live in localities likely to be sub- 
ji-ctcd to air raids have probably 
planned exactly what they would 
do to save life and limb should 
bombs fall. Few, however, have 
given any thought to the danger 
threatening their car mechanism 
which is assembled with incredible 
delicacy for efficient operation. 

How delicate? Well* Walter 
Mikelson, General Electric Com- 



Qf the first 2,000,000 examined for Pho 
draft, 41,000 were rejected for defective 
hearing; S0°a fiecmng ability is required 

Who-n a lurbina- gets inlti tr-dublc it usual-* 

ly "uundf aff.'' Here a General Electric 
engineer llilo-ns. in with &eund-level melee 



r T'HEKE arc scientists who seriously he- 
" lieve nature would have been wiser if 
she had attached the human ears some- 
where else on the head 7 perhaps in front of 
the temp lea or on the forehead, where they 
would have been very conspicuous so that 
we might pay more attention to them and 
give more thought to our hearing, as we 
do to our sight. 

There is also a growing belief that since 
man's hearing is getting more and more 
defective with the pounding of civiliza- 
tion's noises, and hearing aids are getting 
more and more efficient, our great grand- 
children may be wearing these little de- 
vices in and behind their ears as commonly 
as we now wear glasses. 

Especially if wars continue to sweep the 
world. War is probably the greatest enemy 
that ever assailed mankind's hearing ma- 
chinery and medical specialists are sound- 
ing quiet alarms that probably will become 
a clamor a year or so from now. In past 
centuries, nations dressed up a part of the 
male population in uniforms, trained them 
as soldiers and sailors and sent them out 

L 'ti 0_s '14m '{Mmx' 

f "a A j* L. ? 
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pany sound engineer, estimates that the 
power involved in the sound waves neces- 
sary for hearing is so small that the total 
energies radiated by the adult population 
of the nation speaking in a normal tone of 
voice would light only one light bulb. The 
audible frequency range extends from 30 
to 18.000 cycles per second and the inten- 
sity range varies upward from 0 to 120 
decibels* a ratio of 1,000,000,000*009 
to 1. If you will consider the ear 
as a scale, you may envision it 
accurately weighing a pin one in- 
stan t and a battleship the next. 

If you want such a fragile ar- 
rangement of bone, tissue, liquid 
and nerves to go unharmed 
through a bombing raid, it would 
be wise to prepare some waxed 
cotton car plugs in advance. Or 
buy a number of the detachable 
red rubber pencil erasers with two 
flat surfaces which are still ob- 
tainable in many variety or sta- 
tionery stores and which make 
good plugs, 

Lacking these at the critical 

Museum model uf ear iwayt back and forth 
demonstrating ear is seal of body balance 



moment, it will help to cover the oars tight- 
ly with the palms, keeping your mouth 
shut If you can't shield your ears in this 
manner, by all means keep your mouth 
open while bombs are falling nearby and 
swallow rapidly and repeatedly, Yawning 
would help, too, but it is pretty hard to 
yawn during an air raid, 

Nature has provided an air vent leading 
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Pfli-ipbl* spund-lovcS built by General ElfrctrJf png incurs 

te*tt tbe naira at airplane propeller and engine in CQtkpif 
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Here is ihe highly cc^plitohtt mcdinnitm of Upri^, Sound 
vibrates ihe drurtl, and me women li ol hummer, anvil and slirryp 
transmit lOUnd to nol-ves reaching brain, Below, using iwa 
laundpraaf raom* la make on accurate lest of Eubjed's bearing 




from the back of the throat to the 
enclosed space behind the ear 
drum in the form of the eusta- 
chian tube, which remains shut 
until you swallow or yawn. To il- 
lustrate its action, place your 
thumb tightly against your fore- 
finger, Now bend both thumb and 
forefinger and notice the aperture, 
A similar aperture is created at 
the throat end of the tube as you 
swallow, and it may save your ears 
by counteracting pressure changes 
— if you keep your mouth open 
when a bomb explodes. 

Strangely enough, most of the 
ear damage is not done by the in- 
itial concussion, but by the vac- 
uum which follows in which the 
air is so rarefied that, in England, 
many cases have been recorded in 
which the ear drums were not only 
shattered, but Che three bones 
which conduct sound were pulled 
out of each side of the head. 

However, Dean Babbitt, presi- 
dent of the Sonotone Corporation 
and a noted authority on hearing; 
says that actually the air-raid 
menace to the nation’s hearing is 
more spectacular than important 
in relation to the total effect. 

“For every person thus rendered 
deaf,” he says, ” there will prob- 
ably be thousands who will have 
their hearing impaired by other 
wartime causes unless they take 
precautions, 

“Bomb casualties are special 
cases, like deafness which comes 
to members of gun crews even 
though they arc trained to plug 
their ears and turn their heads 
when firing. Or to aviators, and 
especially dive bomber pilots, 
whose ears are affected by sudden 
changes in atmospheric pressure 
as well as motor and propeller din 
common to warplanes. Far more 
dangerous to the average civilian 
in wartime is the effect of disease, 
and the records of World War I 
prove it.™ 

A great proportion of the ear 
ailments which are estimated to 
have seriously impaired the hear- 
ing of ITj.QOO.OOO 1 Americans at this 
time can be traced to the epidem- 
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its of common cold, influenza, 
pneumonia and skin rashes which 
are given an opportunity to spread 
when war disrupts the sanitary 
and health maintenance facilities 
of a community. 

Of the first two million called 
for the current war draft, men 
who were children and youths 
during the last war, more than 
41,000 were rejected "because they 
could not pass the “whisper test” 
in which an examiner stands 20 
feet behind them in a moderately 
quiet room and calls in a low tone 
numbers which the draftee re- 
peats, If the draftee cannot hear 
the whispered words at 20 fed, ihe 
examiner moves closer and closer 
until the man does hear. If ho can 
hear at IQ feet- — that is* if his hear- 
ing is 50 percent — he is acceptable 
for service. The ominous 
angle is that these two 
million men were the 
choice specimens of the 
nation from the stand- 
point of ear health, which 
usually begins to deterio- 
rate around the age of 25. 

Authorities on hearing 
warn against neglect of 
infections of the nose and 
throat,. 

Such infections can eas- 
ily reach the middle ear 
through the eustadnan 
tube and travel to the in- 
ner car. The pus of a middle ear 
infection, if not properly drained p 
may spread to the mastoid whence 
it is eli ml nated only with diilicul- 
ty. A chronically running ear 
brings destruction to both hone 
and other tissues. Often, during u 
cold., the lining of the trusts chian 
tube becomes swollen and in- 
flamed, If the swelling lasts a long 
time, a condition is created favor- 
ing bacterial growth in the middle 
ear. All this makes it clear why 
colds are such a danger to heaving. 

Expert advice is: Take a rest 
and the usual precautions advised 
generally by physicians- Be wavy 
of self-medication, especially of 
washing out your own nose. Too 
strong gargles and washes will ir- 



Sciflldliflf] O jIG end □ ru-tnr held 
ogairtS-l tli* Ear bariE, Ihpin away 

front El, ii apg toil fur deafness 



Listening with the “mo-gif I mm pel" 
to a breodtasl of mus.it c r voices 
i cn \ cuf by m-f nifc’x of mcrgm?tSf wave! 



He art af cm imparl ant H raring aid is 
the midgsF vutuum tube, whkh uses 
u botlery to magnify sound wa^es 
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Fxhcuifing air from one of fhe hearing-aid vacuum tubei by lung power 

Htate the tissues, Sprays and douches are 
dangerous in that they may force germ- 
laden mucus into the middle ear. Blow the 
nose properly with head upright or tilted 
slightly forward and use just enough pres- 
sure to clear one nostril at a time. Violent 
blowing is likely to force infected material 

Pointing ihe light gun at any of thu object* &u flifc board causes, 
lourkdijitj a F iKe pltth which Li asioeiatfid with Ihe object 



into the eustachian tube 
and middle ear. Consult 
a physician on any infec- 
tion which a fleets the 
ears. Remember, a doc- 
tor can treat himself fox- 
many ills, and some have 
even operated on them- 
selves, but when a doctor 
gels ear trouble he in- 
variably goes to another 
doctor. 

On the brighter side of 
ihe picture is the increas- 
ing number of ear spe- 
cialist^ or otologists* who 
are taking advantage of 
what science has devel- 
oped, particularly in the 
line of testing machines. 
One of these, the audi- 
ometer, will not only determine the effi- 
ciency of your hearing apparatus, but if 
impairment exists, it will indicate, by a 
comparison of bone and air conduction 
curves, whether the impairment is prob- 
ably due primarily to middle, or inner ear 
trouble. 

There are dozens of thumb -rule 
methods of testing hearing, as well 
as many machines. Some of the 
latter mechanisms have been 
speeded toward development by 
experiments in listening gadgets 
and sound meters which corpora- 
tions like Western Electric, West- 
inghou.se and General Electric 
have developed to listen to the 
tones set up by a mechanical de- 
vice in motion. It appears, in gen- 
eral, that a healthy machine purrs 
and an ailing one whimpers, 
groans and moans, somewhat like 
an animal. Experts get to know 
the symptoms. 

The development of improved 
hearing aids, based on the Use of 
special five- element midget vac- 
uum tubes which amplify sound 
impulses, has restored to an effi- 
cient level the hearing of tens of 
thousands of Americans. 

Also encouraging is the attitude 
large corporations have taken with 
regard to noise reduction. Sound- 
proofing device s t ear plugs and 
even hoods which not only deaden 
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fuw juncture ill on the oilier whon the jaw is 
down, ear I rouble is likely on other side 



Auromalk hammer (fig hi) sets tuning fork 
vibrating visibly under stroboscopic I i-g h t, 
demons! rating how vibration produces sound 



d in, but keep foreign particles out 
of the ears, are being added stead- 
ily to factory equipment “Boiler- 
maker^ deafness/' a common, oc^ 
cupation trouble a couple of dec- 
ades ago, is not so often heard of today. 

Says Sound Engineer Mikelson: 4 ‘The 

attempt to reduce unwanted noise in our 
mechanized civilization is well founded. 
Nature provided the eye with the iris with 
which it can adjust its aperture to accom- 
modate various amounts of light* Nature 
also provided an eyelid which can shut out 
light altogether* 

“It is unfortunate nature did not provide 
the ear with a lid or con- 
trol mechanism with 
which it might protect it- 
self from strong sounds. 

There is probably a good 
reason for this, since the 
ear can withstand the 
loudest sounds nature has 
to offer, thunder, the hur- 
ricane, and the pounding 
of angry seas. At the time 
nature developed the ear 
there was no need for ad- 
ditional protection. Per- 
haps the ear too will evolve 
a protective mechanism 



against man-made noises. Whistles and 
homs at close range., riveters, and boiler 
shops helve a damaging effect/* 

It is best to leave the ears alone, partic- 
ularly avoiding the insertion of fingers and 
foreign objects, except sterile plugs for 
special reasons. You might heed the an- 
cient wisdom of the Chinese, who have a 
clever phrase for it: “If you must scratch 
your ears, use your elbows/' 



Ycmritpileri liiltn with FGpl ctlen- 
lion 1c music amplified from pho- 
nograph by a gtcup hearing aid 
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plodcd on a hill or other 
high place so the sound 
will carry well, and spot- 
ters stationed around the 
hill do the counting. An 
annual census of the birds 
is taken in order to ar- 
rive at the proper bag 
limits and length of the 
season. Previously* game 
wardens would drive 
along specified routes, 
counting the birds along 
the roadside, and the fig- 
ures would be multiplied 
by a factor to get the total 
number of pheasants in 
each county. The bomb- 
ing idea was developed 
from knowledge that 
pheasants will crow when 
it thunders, when there is 
blasting or when a shot- 
gun is discharged. 



'One-Dip' Pen Point 
Holds Enough Ink 
For Long Letter^, 

Frequent dipping into 
the inkwell is unneces* 
sary when writing with a 
“one-dip^ pen having a 
reservoir that retains suf- 
ficient ink for 100 to 150 
words. The penholder is 
of plastic and includes a 
tiny plug that inserts into 
the socket to hold the nib 
in place. A groove in the 
plug facing the nib serves 
as an “Inkwell” to bold a 
supply of ink. 
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Bombs Aid in Pheasant Census 
By Making Male B.irdsjCroiy 

Taking the census of pheaiams na/been 
hastened and simplified by Dr. Elliott Mc- 
Clure of Ord, Neb., who sets off “dago 
bombs’ 11 * — the kind used to enliven fairs 
T'and community celebrations — to make the 
rooster pheasants crow and thus render 
them easy to count. Bombs are Usually e^i- 



DeJctl fhowi wh«^ pen si a res ink and how ft flaws 
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Ship Ventilators in 'Parking Lot' 

Await Welder's 



Vcnlilat&rs, &Gl visit from wddflf who applies needed rdnfsrtisniettr 



Parked en masse in an outdoor clearing, cowl ventilators 
produced by the thousands at a west coast plant are in- 
spected and reinforced by a strolling welder. The workman 
carries fuel tanks on a two- wheeled cart. Mounted on upper 
decks 1 these ventilators send fresh air into 
the enclosed portions of the hulls of Lib- 
erty ships. 
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Jointed Lightning Arrester Resists Earthquakes 



Built specially to with- 
stand the shocks of an 
earthquake^ a 40- foot- 
high lightning arrester 
assigned to the highest 
voltage power line in thn 
world has been provided 
with flexible join is allow- 
ing it to bend in any di- 
rection so earth tremors 
will not shatter the porce- 
lain insulators* as might 
happen in a rigid, un- 
bending structure of this 
stee, Produced at the f ast 
Pittsburgh plant of West - 
i ng h o use., the tall arrester 
will stand guard on the 
£86,0nfl-vnlt electric ar- 
tery carrying current 
from Boulder Dam to Los 
Angeles, When thunder- 
bolts strike the power 
line, their intense elec- 
trical charges arc de- 
toured harmlessly to the 
ground through a path of 
porous blocks inside the 
porcelain insulators 
strung along the center 
column of the arrester 
shown in the picture. 



Long string* of intulotor* 
making up llm lightning tir- 
rcrilcr hnvn fltJtibl* join Eft ftO 
ih*y bfnd wilfi thfl sharp 

vibration* of an earthquake 
withe ul danger of breaking 
•any of the porcelain unili 
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Without leaving the 
plane pilots can now 
of flying by instrument, using an inexpen- 
sive dummy instrument panel, set with 
cardboard replicas of the dials of all the 
usual flying instruments. Mounted on the 
dials are movable pointers and indicators 
which the student or teacher may arrange 
by hand to represent problems actually en- 
countered by pilols during flight. 
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Student pilots learn haw la r?ud 

for blind flying by praefk* with ffoii dummy 

pern i? I which can he adjusted by Instructor 
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ROUGHRIDERS 

cyjj tkz Gk*AA#C* 



Army mGloreyde hiti ihn high SpoK 
nt Helohird Mptpr Acts in teil of 
stability and re^very of control on* 
der condilEani to be mal in battb 




iv TEEP5'* gallop through mud and thick - 
^ efcs and over hills that would stop an 
ordinary vehicle, motorcycles leap through 
the air after topping a hill, and five-ton 
tractor trucks push easily up steep inclines 
during the 24-hour-a-day testing schedule 
at the Ar my's jlolnbir d Quartermaster 
Motor Base. 



What appears to be a continuous show 
staged by stunt drivers really is acceler- 
ated breakdown tests for pilot models of 
all ordnance motor vehicles of the tactical 
type. The tests are conducted over one of 
tile toughest test courses in the country, 
because the Holabird course offers every 
conceivable type of curve and bump and 
mudhuie likely to be encountered 
under rigid service conditions. 

Before production starts on a 
model of a vehicle to be built to 
precise specifications of the arms 
and services that will use it, the 
manufacturer submits a pilot 
model to the engineering division 
at Holabird. This model is put 
through a 9,500- mile test which 
consists of high way T cross-coun^ 
try, and sand operation. 

Engineers then give it a careful 
examination, testing and inspect- 
ing all die units and assemblies for 
fractures, leaks T broken parts, or 
other defects. If anything goes 
wrong, the manufacturer's engi- 
neers arc called in and they, with 
the amiy engineers, go over the 
specifications to correct the fault 
After the corrections have been 
made — and these may range from 



Inserting frectisnal Ytpaif in a tire that hai 
been cut away for inilmitiirt purpose so 
thal repair operation may be visualized 
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One of ih* army's fcugh Utile 
qucriitMan trucks ii caught hy 
the camera as ii lops the brow 
of a hill on the laMuovt tr-tl 
covrsfr at Hold bird Motor Base 



Hit bys} protected a shield., 
o privatn rvmQves old tread 
4— t ubhnr preporalory to applying 
new fraud. The men ore trained 
for all phases of field servicing 



With truck hanneK up r the Serv- 
ice class geci fe WOrfc on en- 
gine repairs. Notice, at left, 
the gatelinc-npgratfld genera lor 
far charging batleriet in fitld 



their tests arc limited to 
three hours of test work 
in 12 hours of duty when 
they are conducting tests 
of a more violent nature. 

Vehicles are also used 
for instructional pur- 
poses. High-ranking offi- 
cers take a scries of 
courses in the motor 
transport school at Hola- 
bird in preventive main- 
tenance, On the last day 
of one of these courses; 
generals, colonels, majors,, 
and captains who are in 



strengthening a weak fuel line connection 
to a complete change m axle assembly — 
the pilot model continues under test until 
the engineers are satisfied it will perform 
as desired; then it goes into production. 

Another special job assigned to the new 
Holabird course is that of testing special 
motor equipment and new devices on 
which the army wants data. The proving 
grounds depend principally upon a very 
rough terrain, bogs, and extremely steep 
grades. Trucks frequently sink several 
feet deep in the thick muck of mudholes 
and the light ears and motorcycles may 
come up with broken parts as the result of 
climbing an incline, leaping over the top, 
and landing on the downgrade. 

Drivers who put the pilot models through 
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Fm-lruc+iont in nngm« i4|)<iiri dr« made? aotitr by uiing ibis 
transparent engine built to reveal interior and working parti 

Army vehicles must be good "mudders." be- la w , 0 Vi-tQ n, six- 
wheel-drive truck pbws through muck on the Holubird course 




Helmeted studs nil are given an oluclrk welding demonsifolion 
ta prepare them for the wrvEoug of army vehicles in the field 
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the class drive different types of 
vehicles on the test- course In. or- 
der to gain practical experience 
in what the vehicles will do. 

Junior officers, taking longer 
courses, practice driving the 
trucks over the test course* but, 
equally important they go through 
classroom sessions, wrestling with 
ignition systems, carburetors, and 
axle assemblies, learning the fine 
points about lubrication and main- 
tenance. These officers come from 
the cavalry* the infantry, the ar- 
mored force, the corps of engi- 
neers, the ordnance department, 
the field artillery „ and the other 
arms and services. Uncle Sam's 
fighting forces are dependent up- a - 
on motor transportation. Officers' 
courses in the school fit them for 
the duties of motor transport su- 
pervision in the field. 

Enlisted men by the thousands 
are also being trained in the 
school. The first month of the 
three- month general automotive 
course is spent in earburetson and 
electrical units, maintenance and 
repair; the second month is spent 
in engines: rings, bearings, valves* 
and light maintenance work; and 
the third month is spent on chassis. 

A number of other courses are 
conducted at Holabird for soldiers, 
each touching upon some phase of 
motor transportation. In the sheet 
metal and radiator repair course, 
which lasts three months, the stu- 
dents learn the art of hammering 
out metal, how to straighten and 
hammer out crushed fenders and 
bodies of vehicles, and how to re^ 
pair radiators. Welding and braz- 
ing also are covered. Then there 
is a course on motorcycles. This 
is the only course in which driv- 
ing instructions are given. 

The complete list of courses for 
the enlisted students includes: 
general automotive mechanics* 

Diesel, carburetion and electrical* 
inspec tor - fore ma n i motorcycles* 
machinist, blacksmith and weld- 
ing, sheet metal and radiator re- 
pair, automotive parts, tire repair* 
body finishing, advanced engines, 
and advanced chassis units, 
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Glareless Electric "Sun” Lights War Plants 



What is -claimed to he 
the biggest and must 
powerful industrial light- 
ing fixture ever made has 
been designed specially 
for defense plants by ex- 
perts of General F,W »- 
tric’s lamp department at 
Cleveland, 0. Made of 
spT fc cTaT1!EQr laoard, with 
a translucent bottom of 
ordinary tracing paper, 
the boxlike fixture of the 
“jumbo luminaire/ 1 as 
engineers call it* is eight 
feet long, four feet wide 
and two feet deep. Ar- 
ranged within the tJ box" 
are a 3,000-watt mercury 
tube lamp and a battery 
of eight 200-watt frosted 
filament bulbs, consum- 
ing 4,600 watts, but giving 
as much light as would 
seven or eight 1,000- watt 
filament lamps. Use of the 
filament lamps aids in 
color discrimination and 
minimizes the strobo- 
scopic, or flicker, effect 
produced by mercury 
type lamps. Di (fused by 
the tracing paper, the 
powerful light— nearly 
150.000 lumens — covers a 
wide area and falls on the work without 
creating glare, thereby aiding production 



Glarfr!*'.! Il^ihl r fep, inilotlcJ. &&HCm, lifting c&ver to change bulbs 

and accuracy in working with shiny sur- 
faces such as polished sheet aluminum. 






One-Man Lifter for Big Barrels Moves 800'Pound Load 

Heavy barrels and dnjm.<^Si3t 



moved in a vertical position can be han- 
dled by one man with a lifter that rolls on 
three wheels. It consists of a lifting wedge 
LhaL slides under the barrel and is con- 
nected by a metal bar with a slide grip that 
locks over the top rim. A handle attached 
to the bar is pushed down to raise the lift- 
ing wedge and engage a latch luck. After 
the barrel is movfeu, 

leased and the handle raiseu siowiy uj set 
the barrel down. The carrier is available 
in three sizes. 



Left slide grip leeks- ev«r the top rim; Mghr_ lifting 
wedge at bate of bar it pu&bcd under the barrel 
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dTo learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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rt ev*ry ms Qt- 
b* different cfier the h _j 
war, ard to keep iha jcjep out of unemploymenr 
fhe d eportment of A^rkut lure hoi been lesflng \t 
as a potential pa£Twar“^5rkHTOf ia, Above, 
hauling produce lo marked at left, a jeep pulls 
a spike-ioolh borrow. Below, the wor baby pulls 
two 14- inch plow* cutting furrows six inches deep 



ny ii i 

it iTjS 

pulls J 
pulls' ^ 



In tests al Aubuim r AEp. p iho orm^i 
re-Cannaiaanncn car proved Q vp r- 
sairlc? SOorCEJ of power- ex cep? for 
working row craps. Righl, ap#r- 
cii'ing ciMon or corn plantar 
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This bucJfmg bronco of the army i* tpygh enough for 
the rough work encountered on the farm :n“bpvn . |l 
could "ride herd" lik e a cow pony, pull like o draft 
harS^. The leSES included power pulls again H O dyfiCI- 
mamder (Teh . during whidl ihe jeep developed G 
1,3-QQ-pound pull with almost na wheel; blippuy i 1 -. The 
four- wheel drive with six forward and Iwo reverse 
speeds offers plenty of pull for field opefoliortSj and 
the front Vvhrrl drive ran bp disconnected for read 
work. The jeep's engine develops 6Q horsepower 




Twq jeeps leom up to plow and prepare a 
seed bed. thing one go I Ion of gos Eg Eh e 
a**e, o jeep disked a 20-acre p3«r sa mud- 
dy thoi chains were needed on all wheels 
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Derrick Hoists Heavy Air Raid Siren 

To Special Platform on Roof 

y 7 v*- 




UFHng one of Chicago'* S.OOQ^pound air raid iirftni lo roof of fire sta- 
lion. Twenty of the sirens, audible nine miles awey r ore baing installed 



to tubes now working in 
many industrial plants to 
warn of smoking stacks 
for the purpose of saving 
fuel. A beam of light 
thrown across the smoke 
column within the chim- 
ney shines directly on the 
photo tube. When thick 
smoke begins to pour up 
the chimney and blocks 
the light beam, the photo- 
tube works a relay which 
immediately sounds a 
warning signal for the 
fireman. This would en- 
able him to correct the 
smoking condition. 



Adjustable *'Teeth” 
For Hand Plow 

Fi£ i£ Bar f?*r 

Gardenings speeded 
□p and parallel rows as- 
sured with a hand plow 
that digs six furrows at 
one time. Constructed 
somewhat similar to a 
rake,, the tool has V- 
shaped “teeth** that fit in- 
to a series of slots in the 
bar. N umerous slots ma ke 
it possible to space the 
furrows according to the 
desired width. 



Five- thousand- pound air raid sirens 
purchased by the Chicago Office of Civilian 
Defense are hoisted to specially construct- 
ed platforms on roof tops with u derrick. 
The giant noisemakers that can be heard 
nine miles away aie lifted vertically and 
then swung Into position. They operate on 
rotating tables. 



Electric 'Watchdog* in Ship Stack 
Could Help It DotjLjp 

Telltale trails of smoke, making Tl tasy 
for Axis submarines to spot Allied vessels 
from great distances, could be avoided by 
installing an electronic tube Sn the smoke- 
stack to relay a warning to the ship's fire- 
man as soon as smoking begins, according 
to a suggestion o f W. C. White , director of 
General Electric^ electronic laboratory. 
^hia^irraitgemenTvvou Id be similar to pho- 




Digging iix furrawt el one lime with hand plow Thai 
it pulled Kike a rake. V-shaped teeth Si in jJqIi 
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Parlor Trick Solves Problem of Handling Steel 



Place a small piece of 
cardboard beneath a 
spool, stick a pin through 
ihe paper simply to keep 
it from sideslipping, and 
blow through the spool. 
You r d expect the card^ 
board to be blown away. 
Instead, it adheres to the 
spool 50 long as you keep 
blowing. That simple pal - 
lor trick hag been con- 
verted to a factory trick 
that has speeded up near- 
ly 80 percent the pro due-, 
lion of steel plates for 
electric air cleaners at the 
Westlnghouse plant in 
CJe velaria An SO-pound 
blast of compressed air 
forced through a quarter- 
inch hole in the top bed 
of a punch press lifts and 
supports a steel plate 
eight by ten inches, elim- 
inating a slow method of 
prying the plates by hand 
from the bottom bed of 
the press. By hand, 585 
plates per hour were han- 
dled; with the air blower, 
1,000 an hour. The ex- 
planation of the trick is 
that air traveling at high 
speed exerts less pressure 
on its surroundings than 
air at rest; hence the card- 
board or the steel plate is 
pushed harder by the still 
air beneath it than by the 
high-speed air above. 



Tcj) r ri mating aft-el plate which wai lifl-e-d from punch prts& by downward 
air b\ait. Mflw, The pGrbif trick Thai wCi th* irtvftnltan 



Rubber Replaced by Plastic 

Rubber now used in hundreds of every- 
day articles may be replaced by a new 
plastic made from cotton and alcohol Al- 
though its “bounce" and resiliency is in- 
ferior to that of natural rubber, the sub- 
stance, having an ethyl cellulose base,, can 
be compounded into tough, pliable, flexible 
and thermoplastic compositions suitable 
for hospital sheeting* tents, hose and tub- 
ing, surgical tape and rubber gloves* elec- 
trical tape and wire insulation, Mason jar 
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From Cotton and Alcohol 

rings and washers, footwear, i*sd^ijpo 
golf balls. Since the material is resistant 
to war gases, it can be used for gas masks. 
Remaining flexible at temperatures of 70 
degrees below zero, It is suitable for elec- 
trical insulation in motors of high-altitude 
bombers. However, it will tear more read- 
ily than rubber and is not as elastic, so it 
will not do for tires or inner tubes. On the 
other hand it can bo made flameproof and 
produced clear or pigmented. 
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Fori Lpudcun dertij on? of TVA chain on the Teniifluee river, being built on 24-hour woriimo sched- 
ule to produce needed eleitric power fu* pl-onn turning oul aluminum for l^ouionds of plones 








um> 
elect romet- 
allurgicai plants. These 
industries are straining to 



The Tennessee valley Aumority is mak- 
kSe+ ory by building concrete monoliths 
vi L e dozen. Mountains of earth and shak 
are moved; countless tons of gravel and 
sand churned into concrete; thousands of 
pounds of steel parts fitted into vital sec“ 
lions of the great dams r and millions of 
man hours a 
poured into thL 
Victory) A project. 

Extra generating units 
installed in the dozen 
dams now in operation 
await the increased water 
spin, the hungry 

4 V, Ai it i H |Q| |. jj* 

m 
the 



Tallest at the dams h HiWfliiftt 
backing up a lake 22 miles lung. 
Like Qth*r tlartigt dams, it re* 
I co ici water 1C- main pawtt doma 



r PHEY T RE burning the midnight oil in the 
* Tennessee Valley, Glaring 3*000- watt 
lamps illuminate the muck of river beds. 
Behind cofferdams thousands of men are 
working overtime lo finish a dozen new 
hydroelectric dams to provide more power 
for war industries in I £>43. 
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produce the materials 
for bombers* explosives 
and other critical war 
products in unheard of 
quantities. 

The TV A already sup- 
plies u large amount of 
power for the aluminum 
industry which must 
produce enough silvery 
sheets of the lightweight 
metal to build 125,1300 
warplanes in 1943. Ex- 
perts say the completion 
of the new dams — espe- 



H or 11^1 ting pti eiiiiie t [ verified far first time Ert hUlory 
is- Ear year U, 5 - project. Wefeps of the Tonrtnw^p wElf 
he tisfrd nine Irmes over on wuy to tho Mwtuppi* 
Ab-ov*, Warn Bar. second downstream dam in the tyitfrni 
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Here h TVA's demountable house used in construe! ian camps and designed 
for trailer transportation. This war hauling aid can be pul up m a jiffy 



dally Douglas — will assure the goal set by 
the aluminum companies. 

Ever since the TVA was created as a 
federal agency nearly nine years ago, 
somebody has been saying its job either 
couldn't or shouldn’t be done. These con- 
troversies are now forgotten and the only 
question is: k Ho\v soon and how much?” 

When the vast project is completed — the 
largest single construction program ever 
undertaken in the 1_L S. — its present capac- 
ity of slightly more than l n O(MLOOO kilo- 
watts will be tripled and the yellow waters 
of the Tennessee river and its tributaries 



will .supply -nte-h air as 
much electricity as the 
entire nation produced 
during World War L 
The question of time is 
being met every hour by 
the mud-streaked work- 
ers manning cat- wagons 
loaded with dripping clay 
or operating giant power 
shovels cutting their way 
to bedrock for the laying 
of concrete, by others at 
gantry cranes, by the 
army of skilled and un- 
skilled workers, and the 
huge stair of design engi- 
neers always on the job. 

When the last bucket 
of concrete is hardened 
and the final turbine in place, an entire 
river shed will be harnessed for the first 
time in history. 

The system cuts across three states and 
part of a fourth. It starts from the finger- 
like tributaries of the Tennessee river on 
the slopes of the Great Smokies in western 
North Carolina and eastern Tennessee, 
follows the great bend of the river that 
dips into Alabama, swoops north across 
Tennessee and Kentucky to Paducah 
whore the stream joins the Ohio river. 
There are two types of dams In the sys- 
tem; those built primarily to store up flood 



When Kentucky dam, near mouth of the Tcnrcetise river, ii complete J il will treele pew inland 
Lake of 356,000 acres. The }107 r 500 r 000 dam will be 166 foftl high end a ,6 50 feflT bng 
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If mirodet C9uld happen Cher^Ue cfom could bo liflad Over 1 ridgo to fit into iitfl of Doug 1 01. 
Similar *i+G* onabb engineer* la adapt Cherokee deiigrvi to build Douglei in recard time 




waters and others to produce power. The 
storage dams are built across the mountain 
tributaries* creating reservoirs holding 
millions of gallons of water that are re- 
leased to meet the needs of the power 
in the main stream. 

Six of the power dams — Pick- 
wick Landing, Wilson* Wheeler, 
Gunters ville* Hales Bar and Chick- 
amauga — are now in operation. 

Three more — Kentucky, Watts Bar 
and Port Loudoun— are well under 
way. Eventually, as the water 
drops down the valley it will be 
used nine times over to produce 
electricity. The storage dams are 
also equipped with generating units 
so th&t no fraction of water power 
is wasted. 

At present TVA engineers are 
speeding the construction of Doug- 
las dam In a race to beat the dead- 
line set by the spring rains that wiU 
flood the French Broad river. A 
delay of two or three months will 
mean the loss of a full year’s pro- 
duction of electric power. 

Normally, it would take a couple 
of years to build a structure like the 



Douglas dam. To produce current in 1943 
it would have to be built in 13 months. It 
was pointed out that custom-built equip- 
ment for a dam requires two to four months 
to design, often another 12 months to man- 
ufacture — a time bottleneck that cannot he 



Takirt0 the pfaep of m ap drdftJmGn now Trt 
srmy cm many w*mnn w&rkpr* baing trained 
to fill TVA j&bi ordinarily held by men 
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Chtraket Jem on the HoUlfln river wes bbiH in 16 m^^Mouf monies atieod of ichedulo. 
This gioni HorOgo dom fg^efi flood waters inio spinning turbines. of the main river power dams. 



avoided. Complicating the problem of ob- 
taming tailor-made steel eastings, turbines, 
generators* spillway gates and cranes were 
the increased war demands on industrial 
plants. 

When the situation looked blackest, Col. 
T. K_ Parker, chief engineer of the TV A, 
and his staff of topnotch design engineers 




pulled a trick that will go down in the his- 
tory of dam budding. First, ihey an- 
iiouncod that the dam could be built in 13 
months. They explained th at requirements 
for the Douglas were so similar to the re- 
cently completed Cherokee that whole 
portions of the latter’s design, beginning 
with the massive concrete section of the 
dam itself, could be used, 

A week after the Douglas was author- 
ized the plate steel penstock liners were 
placed on order. Two days later the gate 
hoists were ordered. On the 20th day the 
turbines and governors. On the 31st day 
the structural steel for the powerhouse. 
Orders for sluice gates, trash racks, head 
gates, generators, transformers, switch- 
yard equipment and other vital items were 
rushed to the factories. By the end of the 
fifth week after the authorization of the 
project, all the critical equipment was on 
order! 

A few days after Lhe authorization, men 
were moved overland by truck from the 
Cherokee dam along ivith construction 
gantry cranes, concrete mixer plant, ma- 
chine shop, carpenter shop, water system, 
warehouses and dormitories. Even the 

Trained In TVA r s apprentice school far worlteu r 
this purneymtin machiniil ii a former sha re c rapper 
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construction trestle at Cherokee was 
moved to Douglas, 

Looking forward to the completion of 
Douglas, four extra 24,000- kilowatt gener- 
ators are being installed at Wilson dam, 
400 miles down the Tennessee river. 

While Boulder dam, as well as Grand 
Coulee in Washington and Shasta in Cali- 
fornia, lay claim tv various distinctions in 
size, the dams of the Tennessee Valley vie 
with each other for superlatives. Therms 
Douglas with a construction time record 
that beats them all; Kentucky, near the 
mouth of the river, longest when complet- 
ed (8 r 650 feet) and most costly (8107,500, 
000) in the system; Hiwassee, tallest [307.3 
feet) of the present dams which will be 
topped by Watauga (313 feet) and Fontana 
(460 feel) when they are finished; Wheeler 
in Alabama, longest all-concrete main- 
stream dam; Fort Loudoun, farthest up- 
stream, and Norris with the greatest stor- 
age capacity at present. 

The reservoirs of the main river projects 
are designed to provide si channel for boats 
of nine-foot draft from the mouth of the 
river to Knoxville, a distance of 630 miles. 
The inland waterway is already completed 
to ChatUmuoga and goods now being trans- 
ported include wheat, petroleum products 
and pig iron. 

Aside from building dams to provide 
electric power to keep war plants hum- 
ming, the TVA has made contributions to 
the nation^ welfare from its research lab- 
oratories and in cooperation with state en- 
gineering and agricultural experimental 
stations. One of the outstanding results is 
the development of a process for the ex^ 
traction of alumina, ihe raw material of 
aluminum, from clays found plentifully In 
this country. 

In the field of housing, the TVA offered 
to the war program the results of eight full 
years of experiment in providing homes for 
workers. The authority’s demountable 
house, complete with electric, water, sani- 
tary and other installations, is designed 
for trailer transportation and can be erect- 
ed in four to six hours. 

The TVA, established by Congress “to 
provide for national defen se/ 1 in the words 
of the TVA act, lias created a hydroelectric 
powerhouse for national offense. When its 
system of 24 dams — all built by the author- 
ity except five small ones — is finished, it 
will have cost the nation more than half a 
billion dollars. 




Lamp Kills Germs in Shoes 
To Stop Spread of Infection si 



light ttcaitmervt rids thee of inf*ctieys bdderio 



Spreading of foot infection through safe- 
ty shoes is prevented at WestinehousetEast 

Pdtsbui-uh works by steTHizing the 'shoos i ‘ . 
with ultraviolet rays from a hairpin- ^ ^ 
shaped tubular lamp. In a month's time 
about 1,000 workers at the plant buy the 
steel- capped shoes, and in most cases it is 
necessary to try on several pairs before 
making a selection. Before going back into 
stock, the shoes get a germ- killing treat- 
ment lasting two to five minutes, 



Wrench Has Self-Adjusting Jaw 
Held in Position by Springy # 7 

Nuts of varying skes are held in a strong 
grip with a self-adjusting wrench that has 

a movable jaw 
held In position 
with a spring. The 
grip on the nut in- 
creases with the 
amount of pres-* 
sure on the han- 
dle. Teeth in the 
jaws also grasp 
pipes or bolts. The 
wrench is made hi 
several sizes. 
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"Wishbone” Draws "Seam” 
On Makeup Stocking 






Ftiutci. Mfijt Fnc-top. Jr. 

Sira if hr linei are eoi y to draw with "«(3in ^uide" 1 

To simulate a perfectly straight scam on 
painted-on “stockings,” a Hollywood 
make- tip expert fashioned a “seam guide" 
anyone can handle with accuracy. It 
;ists of a screwdriver handle, a strip of 
Steel, a pencil clip and an eyebrow 
which required only a few dabs of 
solder in the right places to hold them to- 
gether. The guide is used only to trace a 
light Iine h which then can he gone over 
freehand with a heavier application of 
crayon or mascara. 



i 



Portable Battery Air-Raid Siren 
Heard for 2 

Weighing only 20 

opera fed air-raid siren can Oe carried 



hand for sounding emergency warnings 
when the regular power fails or in factories 
where the din of machines at work may 
drown out the wall of outdoor sirens. The 
signal is turned on by a fingertip switch, 
its sound being heard 2,000 feet away in 
the open. Dry batteries used in its. opera- 
tion give thirty hours of service. 



Wood Tires for Farm Tractors 
Made With Lugs on Rim 

Wooden lugs attached to the rims of 
tractor wheels are substituting for rubber 
tires on the tractors owned by many Kan- 
sas wheat farmers. The lugs are fastened 
to the rims by iron rods and about 15 are 
required for each wheel. They are applied 

/ / rV A i / 



Y/ottd rir-e on tractor (lop) and compeared wilb robber 





' Siren may bn tarrind 4lbou! And pninkd any direction 



of 



tlBy measuring light refraction* a new In- 
strument can be used to control petroleum 
distillation* measure the concentration of 
sugar products or the dilution of milk. 
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at an angle across the rim and slightly 
tapered to give a bearing surface on the 

ground of about an inch and a ha if. Farm- 
ers report that the lugs give plenty of trac- 
tion and cause little additional vibration. 
They were developed by the Office of 
Price Administration in Wichita. 



4 



J 

4 

*C> 



J ^ 1^— f ' Lr-rs s 

Latest M-4 Tank Has Superior Firing Power 




One of America's new M 4 lenh 
hits ils stride art o steep hill during 
lj lr ia E run on which it performed 
brilliantly r according la- experts gf 
the Armored Force. Successor to 
th& M-3 which saw plenty of action 
on Ihe African dc?orf r the now tank 
with a superior cast steel hull and 
increased fifing power has a turret 
which revolves In a complete circle, 
Below, the improved h shown 
at the left lined up beside an M-3 to 
take on fuel at Fori iKnoXj Ky u the 
Iraimrcg center for tank crews. Male 
how the posh ion of guns is changed 




Wjfh its 75-mm. carmen protruding From thp lijrret, Ihe newest member 
of our Armored Force tops a hill at For! Knox where it has gained 
popularity with hard- b itteil "tanker's." - A imollcr Cannon and high 
pa we red mac hint guns add Id ill lethal bhc- Below, en test maneuver 
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HEAVYWEIGHT SLUGGER 



One af Unefa Soft's mosl powerful machines of war is seen benealli llie 1 6- inch guns sf a filter dreacfnayght 







line of capital ships* and 
the great heavyweight 
sluggers of the sea start 
tossing tons of steel and 
TNT at one another. 

As this is being written* 
World War II h as not yet 
produced a full-dress na- 
val encounter. Even the 
Coral Sea and Midway 



IT WAS said of Admiral Beatty* com- 
A mander -in- chief of the British fleet at 
Jutland in 1917, that he was “the only man 
in the world who could win or lose the war 
in an afternoon.” 

The significance of this statement is as 
meaningful today as then. Stated in sim- 



plest terms: the mastery of the blue water 
of the Atlantic and Pacific will be deter- 
mined when the great battleship 
American and British fleets knocl 
battleships of the Japanese and Gevmai 
navies. 

Encounters between individual ships, di- 
visions or task forces — no 
matter how spectacular— 
are but the pre liminar y 
bouts before the main 
event. The issue is decid- 
ed when one line of bat- 
tle wagons meets another 
and 



i-oress na- 
Even the 
and Midway 



A line cf banfaihipi crimes in 
fofmplian, tun rfrl gum r*atfy 
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OF THE SEA 



battles were not titanic struggle between Ivm lines of 
battlewagons* When it does occur, and the battleships 
uf one side are sunk or crippled, you may put it down 
us one of the great moments of the twentieth century. 

The battleship is the Joe Louis of sea warfare— the 
heavyweight champion of the deep. These great flout- 
ing fortresses, often culled “the must complicated 
pieces of machinery ever devised by man’s inventive 
genius,* 1 are the backbone of any nation's fleet. Around 
them are grouped the aircraft carriers, cruisers, de- 



Eveiy bartfc&hip hai if? own njOcHnfr 
ilipp, Hampleiely equipped end capably 
of repairing almost ony kind of damage 



- r .' 



stray ers* submarines and auxiliaries. In the days 
of John Paul Jones and Admiral Nelson, the big- 
gest and most powerful ships were called "ships 
of the line” or 4 'line-of -battle ships"— hence the 
origin of the name battleship. 

The grandpappy of the present-day American 
battleship was the Maine, built in 1886. It was 
strictly a battle cruiser, later classified a^ a bat- 
tleship. The first modern battleships were the 
Michigan and South Carolina which entered 
service in 1909. Even now experts ean J t quite 
agree on the precise definition of a battleship ex- 
cept that it is the biggest, carries the most guns, 
and is most heavily armored. 

Since the historic Maine, the United States has 




Ahcv# r the 14-in-ch guni of the Penmyl- 

vania'i forward furrvtl kbw P standing 
"threftle watch ' aboard LT.S.5. New Mexico 
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built* might have built or is i build- 
ing 71 battleships. Some 39 have 
been built or partially built p and 
scrapped, 17 are in service, and 15 
are being built nr arc on order. 

A battleship represents a com- 
promise between speed, gun pow- 
er and armor. British battleships, 
designed to be never more than 
1,000 miles from a naval base, em- 
phasize guns and speed* Italian 
ships are even speedier because 
they have been built for the Medi- 
terranean* German ships, designed 
for the shallow waters of theNorth 





iletlnei-CIrt'i mofe '.land', □ . :o n I r *s panel 
bflltlqihip-Qne &f msn'i rtmp!c)i inv^riHOn* 



American balfVstiips a ra ihc h-C-CJvltfS-l CirmCircid r 
hpvo bnyut fighiing rang* amflng world Flc-iflt 



Antiaircraft guns guard the batlletbip against ifi new fas, the 
bomber. American gunners cam match the belt in the world 




Sea and Baltic, are of broad beam 
and possess com plica ted under- 
water protection. Japanese bat- 
tleships carry heavier armor than 
the British ships from which they 
were copied. Russian battleships 
have heavy prows for breaking ice. 

American battleships have been 
built to fight an enemy 3 n 00D to 
5-^000 miles from our own coasts. 
Speed has been sacrificed for Oth- 
er qualities. Top speed of most o£ 
our battleships is between 19 and 
21 knots. But ship for ship, the 
battle wagons of Uncle Sam have 
the greatest cruising radius and 
the thickest armor of any in the 
world — just what is needed to 
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light a great battle many miles from home 
and then return. 

In our newest shipSj however such as 
the 35,000“ ton North Carolina and the 
Washington, and others now under con- 
struction, speed has been added. Able to 
cruise at 27 knots, they will be the speed- 
iest as well as the biggest and hardest- 
hitting battle wagons afloat. 

A battleship must take the kind of pun- 
ishment it delivers. Other battleships may 
pound her with big guns; submarines, de- 
stroyers, P-T boats and planes may launch 
torpedoes against her sides; mines may 
tear holes in her hull. But a battlewagon 
must absorb this punishment and keep on 
slugging. Specially hardened steel, 16 
inches thick, protects her against torpedo 
attack at her waistline. Her turret armor 
is even thicker- Deck armor is four lu six 
inches thick. Also thickly armored is the 
conning tower to which many vital con- 
trols lead and from which t during battle* 
the commanding officer runs the ship. 
Antiaircraft gunners are given protection 
from flying splinters of steel. Below decks 
the ship is honeycombed with double com- 
partments and false bottoms so that if one 
part is hit by a shell or torpedo only pail 
of the hull will be flooded- 

A battleship can take terrific pounding 
from bombs, from planes and shells, and 
from other ships before going down to 
Davy Jones' locker. The German battle- 
ships Gneisenau and 5 chambers! were 
bombed incessantly by the British, yet 
managed to get out of France into German 
bases. A battleship is more susceptible to 
torpedoes, yet it takes four or five to put 
her out of action. 

A battleship like the North Carolina 
costs the American taxpayer 870,000,000 — 
as compared to $27,000,000 for some of our 
older battleships and 82,000,000 for the 
Maine, 

But if you think that ships like the North 
Carolina and Washington are going to give 
the Japanese a headache, just look at what 
is scheduled to follow; four 35,000- ton bat- 
tle wagons of the South Dakota class, six 

45.000- tonners of the Iowa class, and five 

58.000- ton giants of the Montana class. 
Uncle Sam doesn't fool around when he 
sets out to build the world's most powerful 
navy! 

Because the United States will be far 
ahead of the rest of the world in battleships 

(Conlifuied la prjije 166 } 










Mike” in Gunner’s Mask 
Carries Orders to Crew 
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Navy gunner E* I king Uy meant of gasmask "mike" 

So he will not be robbed of voice Lind 
hearing during an enemy gas attack, a navy 
gunner wears a mask equipped with mi- 
crophone and head set. This enables him 
to receive the range settings and relay them 
to other members of the gun crew. 



Flight-Test Robot Prints Record 

Of Plane's Performance 

Z 7 "> ‘J 3 

a new plane 

through its paces, he now takes along an 
electronic robot thaL records temperature 
and pressure changes about 18 times as fast 
as human recorders can do the same job. 
Every three or four minutes the flight re- 
corder makes 144 readings, whereas three 
or more men need half a minute to write 
down each reading manually. During the 
test flight of the Douglas B19, the world's 
largest plane, this instrument automatic- 
ally pr inted on paper ihc temperatures o[ 
all 72 cylinders of the four motors* as well 
as changing temperatures of the carbure- 
tor, exhaust and oil in the fuel lines, and 
also recorded pressures on wing struts, 
bulkheads and tail surfaces. It can be used 
on single-seater pursuit ships which must 
leave test engineers on the ground. / 
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Many army officers Wcm s-fcaplkal when 
the fird Ctosi oiscrrcd that soldier* 

£auld be trained to swim whh f U I r 

eq u i pment. &ut the Red Cross proved 
it, Soldier J 'guinea pigs JJ carrying knop- 
iacki loaded with 60 pound? of bricks 
jumped in re deep water and swam 
ashore. Since 3 hen the- or my has trained 
thousands of swimming soJdijjri like 
the- Jw* olsaVc, Wear mg jJc-ct he I rn.pt 5 



l-efi* o io I dler help* an- 
other aahori? with a "sad- 
dle back'" cw*y H a Kite- 
and effective technique- 
used m shallow water 

Right, "production line" 
study of chin holds cu_Fi... 
Brci^g. Land 1 m i n i n g pre - 
redes- practice in water 



By Interlocking wrists, rescuer* 
farm cm almost ijnhmajKahlri 
human chain 1-0 50 ve a man in 
swifl wai^r. Thii *af c method 
rtquFrpi no swimming ability 
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Elimmalmg strokes ihol tire -a 
m on weighted with pounds 
■of tl&lhmg, d tiO-powfld pock 
Ortd a GorOnd rifle, Ihp arniy 
ccncnifrolri on n i n i? ikilljr 
standard broait or iido ilroke, 
hock ilfoko, bock float, trending 
wafer, underwater swim, swim- 
ming and float ing in res fritted 
areas, plunge diving end leap- 
ing 111 fetl fofemoll. Train net 
find thal air packcls, in clc-llihicj 
cmd pack pr-o^udo buoyoruy 
compensating for weight. Above, 
capsizing a boar te swim- 
ming obilify and reactions in 
eftiergcncy, Cento r, rescuing 
" vlelimi" w rth ihe "firemens 
carry. 8 ' 1 ' Bolrgm, i reaps m three 
portion bonis iimylafo a iandjfig 
under acluol e&mbai gondii ions 
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Box opens- quickly far m section at plant entrance 



Panel in Wooden Lunch Box, 

Opens for Quick Inspection 




Handy for wav workers, a lunch box 
constructed of wood requires no strategic 
metals in its manufacture. A sliding panel 
as one end opens to permit quick inspection 
by plant officers at entrance gates, and also 
gives easy access to the contents at lunch 
time. In the top compartment a coffee bot- 
tle is supported on built-in wooden lugs. 




Tiny tf Jeep” From Odds and Ends 
Is Rim by Small Gas Engine 

Using magazine pictures of the army 

fci jeep” as his model, a_ mechanic of Win- 



milt after jeep ii run by l 1 * honepawer 



O \ ^ A 



sto n- Salem. EL_C^ constructed, partly from 
scrapped auto and washing machine parts, 
a diminutive car resembling the sturdy 
military vehicle in many ways except size. 
From old autos came the steering gear, 
wheel spindles, headlights and fan pulley 
for the clutch-tightener. The rear-end 
differentia] is from a washing-machine 
wringer.. A bicycle chain is used for the 
main drive, a radiator vent cover for the 
front grill and a tbree-eighths-irich pipe 
for the steering apparatus. A one- cylinder, 
1 Vi horsepower gasoline engine, which was 
intended for a well pump, drives the 250- 
pound car at 20 miles an hour. Wheels arc 
the kind used on wheelbarrows, and the 
body was formed by welding sheets of old 
black iron. It lacks a reverse gear, but the 
driver can put his foot to the pavement and 
shove the tiny ^jeep 1T backward. 



Gauge Measures Bulge of Tire 
For Best Air Pressure 

Proper inflation of tires is assured wiih 
a gauge that measures the bulge of a tire 
instead of the number of pounds of air. It 

consists of a bar with two adjustable arms* 




Correct tire inflation ii found by measuring bulge 



at right angles. The arms are used to meas- 
ure the tire at hub level and at a point 
bearing the car's weight. Inventors of the 
gauge point out that an unbalanced condi- 
tion is apt to occur when a car Is equipped 
with old and new tires filled with an equal 
amount of air. Old tires have less rigid 
walls. The gauge is also used to determine 
the proper air pressure lor various loads. 



([Look in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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Mobile Red Cross Unit Is Ready for Disasters 




Anticipating the needs 
of distressed civilians in 
the event of an enemy hL- 
laek or other wartime 
catastrophe, the Ameri- 
can Red C ross has placeeT 
in operation throughout 
the country, or is build- 
ings a fleet of 350 mobile 
canteens, disaster relief 
cars and ambulances. 

Completely self-con- 
tained, the disaster units 
are fully equipped to meet essential needs 
of a stricken population. There arc kitchen 
facilities, pots and pans, food storage bins, 
running water, cabinets, blizzard lanterns, 
first-aid kits* stretchers, office accommo- 
dations with desks and typewriter*, and 



sleeping quarters for the crew. The local 
Red Cross chapters operating these units 
are providing trained drivers, canteen 
workers, first-aid and disaster staffs. Some 
of the trucks carry big tents which can be 
set up alongside as temporary shekel's. 



Above,, ci -'rolling kitchen' 1 o-f 
191-B hteiide a new Red Cross 
cnntovrTr Right, <Mtnw ay draw- 
ing of mobile dijajfer relle-f 
unilr above it, the unit with 
lent set up el digester scene 
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Magnetic Storms Are Traced to Holes Punched Through Ionosphere 

Streams of atomic fragments from the upset, however, because th^ wofens are 



sun punch boles in the ionosphere to cause 
magnetic storms on the earth, according lo 
a view expressed by T. L. Eekcrsley of 
Marconi’s Wirele ss Telegrap h Co. in E ng- 
land. These streams, he believes, are neu- 
tral, being composed of equal numbers of 
positively charged protons and negatively 
charged electrons. This balance becomes 



heavier and therefore penetrate the atmos- 
phere more deeply, and so two oppositely 
charged layers are formed, the protons be- 
low and the electrons above. But a local- 
ized neutral stream may sweep a space 
clear of charged particles, thus leaving a 
hole In the ionosphere. This is the cause of 
a magnetic storm, Mr. Eekersley believes. 
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IV T OST people have heard that 
^ A sea water contains minute 
particles of gold but few realize 
that there are also gold mines in 
the sky* The fact is that in past 
decades the United States has 
blown vast fortunes in gold, silver 
and other metals up into the air 
as a part of ore smelting and re- 
fining operations. 

At one big gold smelter a mil- 
lion dollars' worth of gold and sil- 
ver that had been drifting away 
into the atmosphere every year is 
now being trapped in the smoke- 
stacks and recovered. 

Lead and zinc smelters are find- 
ing an additional source of profit 
in their chimneys, in the form of 
tons of cadmium and bismuth that 
had been going to waste. Many 
copper companies have learned to 
extract sulphuric add from their 
chimney fumes, the sulphur being 



Mechanical whirlwind within lube Kuril 
impended im-altA particles against iidei r 
allowing cleaned chimney gases To etc ape 



Waite gas and fumci are whirled through 
denning lubeip below, in asphalt plant 



RECOVERING 

i ^ 

released from [Uv ore during the 
refining process. Then the sul- 
phuric acid helps extract copper 
from the ore. Previously, many 
thousands of dollars a month had 
been spent to buy sulphuric acid 
for this purpose. 

Ten percent of the cement man- 
ufactured at one cement plant was 
going up the chimneys to be blown 
as dust over the surrounding 
countryside until dust collectors 
were Installed to trap and save it. 
There were still valuable amounts 
of potash in the hot chimney gases, 
so an electrical, precipitator was 
put to work, Now the cement 
company has potash for sale as a 
by-product 

Industry has learned that many 
of its smokos and fumes are liter- 
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RICHES from. SMOKE 



ally packed with 3 
that all that needs 



is Xu reach out a 
Thousands of tons of valuable 
metals that otherwise would 
be lost forever are being 
saved every year. It is esti- 
mated that as much as one 
percent of our national pro- 
due lion in gold, silver, cop- 
per, lead, zinc and cadmium 
lias floated away in the air. 

The mechanical cyclonic 
collectors anti electrical pre- 
cipitators that retrieve these 
metals from smoke also per- 
form many other kinds of 




T rectifier it 

ui-c-d in 4*lccirk unit 
thtal camel precipita- 
tion of smoke "dust" 



Diagram of prceipiSfl- 
tor hookup. Charged 

Wire \i suiprndficl in 
Collrclicm tube 



odd jobs. They are used to cut the 
cost of paper manufacture by recov- 
ering salt cake from the waste SO that 
it may be used again. They clean dust 
from the waste gas of blast furnace 
stacks so that the gas may be used as 
fuel. They purify manufactured gas 
by removing tar, oil and water from it. 
They abate smoke nuisance by collect- 
ing cinders and dust from boiler slack 
gases. They help prevent sib cos is and 
hay fever by removing irritants from 
the air. They arc used in the process- 
ing of dried blood plasma, milk pow- 
der and dehydrated foods. They will 
even eliminate an objectionable smell 
escaping from an industrial chimney. 






Alum ilium that hcai brc-n reclaimed from 
wail* gas pr^cf smake became? a wpt plane 
pari nt one of Ament a V busy a be raff plants 
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Essentially, all these processes are the 
same. Each consists of removing dust and 
suspended matter, possibly in the form of 
a fume or mist, from the air. The gold that 
made its way up the chimney, for instance, 
consisted of submicroscopic particles that 
floated up with the ascending gases. 

There are several ways to trap such ma- 
terials. One method employs a small arti- 
ficial whirlwind that Concentrates the dust 
by centrifugal force. On its way to the 
chimney, the waste gas and fumes are 
blown into a conical tube. Inside the neck 
of the tube are a number of stationary 
blades, the curved surfaces of which im- 
part a ‘whirling motion to the oncoming 
stream of air. This whirling motion forces 



Determining amounts of particles of different si sees 
contained in chimney gases wlih a special apparatus 



Leftj "hakhlrtg" bEni at gold im&tler for 
measuring amount* at grn and chemiceili 



Below, mspecttng huge insulators above a 
front! armor for big electrical procipitptor 



most of the suspended matter in the air 
against the wall of the tube, from where it 
drops into a collecting hopper below. 
Meanwhile* the purified air escapes 
through an exhaust and passes up the 
chimney. So-called ( ‘multiclones” that 
consist of great banks of such tubes are 
handling and cleaning tremendous quan- 
tifies i if industrial gases today. The tubes 
may Lange from throe inches to several 
feet in diameter. 

The multiclones are up to 97 percent ef- 
ficient and collect airborne particles that 
may be ns small as three or four microns 
in diameter* A micron is one twenty-five- 
thou.^ndths of an inch. Such tiny bits of 
mailer will puss with ease through the fin- 
est commercial screen, A screen of 400 
mesh, for instance, so fine that water won't 
leak through it, only holds parti- 
cles down to 30 microns in size. 
But many valuable particles in 
smoke and fumes are smaller still. 
To collect these, or to insure vir- 
tually 100 percent collection of 
larger particles, an electrical pre- 
cipitation method is used. Called 
the Cottrell method because of its 
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development by a University of California 
professor by that name, modern electrical 
precipitation* is an outgrowth of one of the 
first "magic tricks" that was performed 
with the aid of static electricity. Nearly a 
century ago it was observed that, when a 
wire that is charged with static electricity 
is plunged into a jar of smoke, the smoke 
vanishes instantly. All of its particles fly 
to the side of the jar and the air becomes 
transparent. 

This phenomenon has been put to work. 
Today a dense industrial smoke, on its way 
to the chimney, first flows through a pre- 
cipitation tube. A discharge electrode con- 
nected to one side of a high voltage recti- 
fier is suspended inside the tube,, the wall 
of which is grounded. When the current is 
turned on, all the particles suspended in 
the air inside the lube are ionized and are 
precipitated against the \vall of the tube. 
The material builds up in the form of large 
flakes. From time to time the tube is ham- 
mered to knock all the collected nmtoria! 
into a hopper below; The effect is miracu- 
lous when this apparatus first goes to work. 
Dense clouds of smoke that are billowing 
from a chimney instantly disappear when 
the current is turned on. 

You can blow puffs of cigarette smoke 
into one end of a small Cottrell demon- 
stration cylinder, yet no smoke issues from 
the other end. Nothing escapes except in- 
visible gases such as carbon dioxide and 
nitrogen. All the visible ingredients of the 
smoke are precipitated inside the tube as 
small amounts of tar and white ash. 

Ail electrical precipitator can’t collect 
matter that is in a gaseous state. This fact 
is taken advantage of in the gold refinery. 
At one stage in the refining process the ore 
must be roasted and the heat of this action 
releases a quantity of arsenic that the ore 
also contains Animals and humans in the 
area would be poisoned if the arsenic es- 
caped tip the chimney. So the gases, at 450 
degrees, first pass through a multiclone 
collector that extracts the submicroscop ic 
gold particles and other dust. At this tern- 
^ Herat ure the arsenic is a gas. Next the 
■ gases are cooled down to 250 degrees, con- 
; denying the gaseous arsenic into a fume of 
tiny solid particles. The next step is 
through a Cottrell precipitator that re- 
moves every trace of suspended arsenic, 
and the "purified" gases that remain then 
travel up the chimney, 

(Continued to page 171) 



'Standsit* Seats in Street Car 
Increase Its Capacity 




Seats for street cars and buses that pose 
passengers in half sitting and half standing 
posture are being tried on Washington, 
D. C. commuters. Called “slandsit" seats, 
they are placed only 18 inches apart, being 
10 to 14 inches closer together than usual, 
and it is said they will increase “seating’ 1 
capacity from 25 to 40 percent. 



Batteries Lose Charge Faster 
When Temperature ^ 

In storing your car it would be neat to 
find a cool place for it, because at 100 de- 
grees Fahrenheit the idle storage battery 
loses its charge three times as rapidly as 
at 70 degrees, but at 32 degrees the loss is 
vanishingly small. Tests carried out by 
A. C. Zac him in the laboratory of Willard 
Storage Battery Company showed ffiat the 
averageautomobile battery when idle loses 
about one percent of ills charge per day, so 
in three months it would he virtually dis- 
charged. Batteries with plates of pure lead, 
it is explained, have practically no loss on 
standing — about 15 percent a year. But 
pure lead being too soft for auto batteries, 
it is customary to use lead containing six 
to 12 percent antimony. - . 
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Tanks Roll From Birthplace of Pullman Cars 

^ .O . C ) 'f /> 

Headed for some wm 

I rant, a medium tnnlf 
moves out an a Irarw 
for la-ble ft Pullman- 

Standard Cot MtniuFac. 
taring Company plan I 



AiJ-wflldpd tanks wen* 
in ta pi-adyclion i^me- 
diatoly after rha&u riy- 

t:ted luniis — tho Iasi of 

a big order for the BfiN 
ish— had railed away 



. What was once an arse- 
nal of American railways 
lias become an arsenal of 
war. Tanks roll in swell- 
ing volume from the 
Pullman -Standard Ca r 
Ma E i u f c i <_■ Uj r i i l.U pii.nl Unit 
turned out sloping ears 
and box cars for peace- 
t i me i ranspo rtat ioi i . A 
huge order for M3 medi- 
um tanks for the British 
army had hardly been 
completed when Pullman 
turned from these riveted 
rn o cl els t o b u i 1 d 1 1 e vv 
welded tanks- for the U, S + 

Army at eight times the previous produc- 
tion rate. And tanks are not all. Its expe- 
rience in building aluminum streamline 
trains was put to use in fab iica ting wings 
for army transport planes on a large vol- 
ume basis. Artillery shells in four sizes are 
a major item. Pullman workers machine 
them, ship them to government, shed l- bidd- 
ing plants to receive their deadly charges. 
Trench mortars are another article coming 

Wood Made Fire-Resistant 

Tremendous possibilities in preventing 
fires — of extreme importance in time of 
war— are predicted for a five-resisting 
chemical compounded recently and devel- 
oped by Dr Walt er Jud a under the direc- 
tion of D fTTJr inne iFjmes, at Mallinckrodt 



from the erstwhile car factory — 81 milli- 
meter mortars that accurately lob high- 
explosive shells on targets a mile away. 
More closely related to the peacetime prod- 
uct is the freight car being built for the 
U. S. Army, Shorter than the standard box 
car, it has only four wheels instead of eight. 
Other items on the company’s repertoire 
are howitzer carriages and weldments for 
antiaircraft gun mounts, 

by Secret Low-post ProtU&sX 

i‘ic3^ai-d%Svcrs^ 
a mere sHTTac^pairu. the fluiSTtnoivn only 
as R A. M„ impregnates the wood so thor- 
oughly that it becomes as difficult to burn 
as hardened steel. In actual incendiary 
bomb tests, treated wood panels only be- 
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came charred under circumstances 
that destroyed untreated wood. In 
some instances, when the terrific 
heat was closest to the treated 
wood there was momentary igni- 
tion, but F. A. JVL put out the fire 
in a few seconds and resisted fur- 
ther burning. The formula is a 
guarded secret, but the ingredi- 
ents are relatively inexpensive 
and not difficult to obtain. It is a 
dark blue water solution of cer- 
tain chemical sails, having a faint 
odor of ammonia* and has an af- 
finity for cellulose fiber iso it will 
penetrate wood when sprayed 
without the customary expensive 
process of vacuum and pressure. 
As to other advantages, it is easy 
to apply* safe* leaves no unpleas- 
ant odor* it does not weaken wood 
fibers, nor absorb moisture. 



Outdoor Feeder for Small Birds 
Closes Door on Squirrels 

'«§£- % 




y 



Gunner in ” Belly Bubble” 
/. Bags Manv Fighters' 



. -> i.i 

v;.;,v, -rs 




To take his station ''In the‘* £ bel]y 
^bT}bble M of a Flying Fortress, a 
jgipner must worm feet foremost 
- ^through a small doorway. His 
cramped roost, one of the most un- 
comfortable positions in the huge 
T jDomber, is also one of the most 
^effective against enemy craft 
" ^ Curled up inside the “glass blis^ 

e ter,” the gunner often somersaults 
during combat, firing a .50 caliber 
# gun between his feet. 
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Gunner Curling himtelf info "be-lly buhbk rj to mon bombtr gurt 



F«frdur [top) h open te bird, but ihut* tor ttguiml (boHom) 

Only small birds can get food 
from a clever bird feeder that 
stops larger birds, such as pigeons, 
and small animals such as squir- 
rels, when they attempt to steal 
the food intended for their smaller 
nei gh bars. The feeder remain s 
open as Long as only tiny birds 
alight on the perch to help them - 
selves from the dish which is 
breast high. But Jet a squirrel or 
pigeon, or other large bird, get on 
the crosspiece perch, and its 
weight forcing it down will close 
the lid. In raised position the lid, 
which is supported on a sleeve 
rod and held up by a coil spring, 
helps keep snow and rain from 
falling on the food, . *#/-*■ 
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Aluminum mdcbine^gun turrot* for bombing planes are now formed by Q 
powerful prets formerly used to (tamp 014 halve* of aluminum beer bti fifth 



\ I^HEN aluminum was graduated from 
* * the kitchen into such diverse appli- 
cations as streamlined trains, skyscrapers, 
ships and barrels, public interest in this 
versatile metal became very keen. Mow 
that aluminum has changed from civvies to 
a uniform, its life story takes a now twist. 
The man on the street and the woman m 



the home hold no grudge 
against the metal for be- 
ing so scarce for them 
now, but Want to know T 
how this scarcity came 
about, and when they can 
use aluminum again. 

There is no hope for 
aluminum's early return 
to civilian life. The tre- 
mendous expansion in the 
industry is entirely re- 
served for the gluttonous 
needs of war. And so 
news abo ut a 1 u m inum 
right now falls into three 
categories: (1) what 
amount will be available 
when the expansion pro- 
gram is completed, (2) 
where it is being used in 
the war, and (3) what 
plans are being made for 
it when peace comes. 

In normal times — let + s 
take 193 ft as a normal 
year — only a third of the 
aluminum used in this country was newly 
produced by the American industry. An- 
other thud was imported, and the Final 
third came from the scrap pile. 

Thus, if our country consumed three 
quartets of a billion pounds of aluminum 
annually, there was only need for a capac- 
ity of 250 million pounds of virgin metaL 




Workmen macTune^ipianing large aluminum (Onlaintr fl piling paper-lb in dymirtgm tall So wrap your toad 
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Thu Aluminum Cmimuny of Amer- 
ica/ then the sole producer of alu- 
minum in the United States had 
this capacity* and more, but was 
never called upon to deliver more 
than this amount until 1937. 

By 1937 , considerable industrial 
activity was going on, particularly 
in the aviation industry. Since 
about 90 percent of the weight of an 
airplane is aluminum, this meant 
the aluminum industry had to pre- 
pare for a general expansion. The 
Aluminum Company began an ex- 
pansion of its plants, and this pro- 
gram, including many additions 
since 1940, is costing the company 
more than $215,000^00. The pro^ 
gram is now virtually completed, 
and other companies are also add- 
ing to America’s aluminum pile. 

Out 1 production in 1937 was about 
300.000,000 pounds- In 1940 the fig- 
ure stood at 412,000,000 pounds. 
But the national defense program 
was setting a fast pace. The avia- 
tion companies needed metal, and 
needed it quickly. And the alumi- 
num industry was up to the task. 



Here it o j^b far o -war industry— an nlyminum prueossing font 
Soldier flf fbu htime front warks with aluminum casting allay* 
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Powder eoittainen far 1 Scinch sheik 4a re of aluminum 



Aluminum heat exchanger Hands 9Q0 pounds pleasure 




Airplane manufacturers were supplied 
until all the aluminum they needed. 

Aluminum had to fight its way into prac- 
tically every field but that of aviation. 
The.ro it was a “natural,” It had the re- 
quired strength and lightness, and right 
from the beginning it was the favored con- 
struction material. The success with which 
aviation crowned aluminum soon spread 
to other fields — stream lined trains and ship 
structures, machine tools and automotive 
pistons, racing cars and shovel dippers. 

The Aluminum Company # s expansion 
gave the country a number of new plants. 



additions to old ones, and new machinery 
with which to fabricate aluminum prod- 
ucts faster and better. In one instance a 
new sheet rolling mill built in one of the 
older plants turned out aluminum sheet 
50 times as fast -as it was ever rolled be- 
fore] A new sheet plant with a similar 
rolling mill was erected near tills particu- 
lar plant with a capacity of millions of 
pounds of sheet monthly. This plant is 
perhaps the largest building in the world, 
with 55 acres under roof. 

By midsummer 1941 it was obvious that 
no company could finance the projects 
needed to bring the pro- 
duction of aluminum to 
the point desired by the 
nation’s leaders, and the 
Defense Plant Corpora- 
tion was organized. The 
Aluminum Company is 
building 15 plan is for 
DPC. and with its own 
program, 35 major proj- 
ects are now under way. 
By the end of 1943, the 
United States production 
of aluminum will be ap- 
proximately 2,100,000,000 
pounds — about seven 
times its 1939 production. 



Every aluminum rl^tl tar plnnei 
ts inspected bafar* ship ping 
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Several of the new plants 
will each produce more 
aluminum than the entire 
nation made at its World 
War I peak— yet there 
won’t ho a pound avail- 
able for civilian use. 

Two billion pounds of 
aluminum is a lot of met- 
al. it means that a lot of 
electricity will be re- 
quired to make this met- 
al, for a pound of alumi- 
num takes as much elec- 
tricity as is needed to 
light a 40- watt bulb for a 
week and a half- When 
this huge annual capacity 
is an actuality, more than 
7,300,000 pounds of alu- 
minum will be made each 
working day, and this will 
r equire m ore electrical 
current daily than a city 
of 60,000 homes consumes 
in an entire year. 

Since aluminum needs 
so much electricity, it has 
always been the custom 
of aluminum companies 
to find this electricity 
where a plentiful supply 
of water power is avail- 
able, as in the Tennessee 
valley. The Aluminum 
Company of America had 
throe power dams at the 
outbreak of the war, and 
added two more in the 
past year. But these take 
time to build t and large 
metropolitan areas usual- 
ly have great amounts of 
power available, although 
it isn’t as cheap as water 
power. 

Since Hitler won’t wait, 
it was necessary to locate 
new aluminum plants 
near large power sources. 
The largest aluminum 
metal-producing plant in 
the country is now under 
construction in the New 
York area. Another, us- 
ing natural gas to gener- 
ate power, is being erect- 
ed in Arkansas. 




Sheets rivets find eHfrudad shapes used in our big warplanei are mode 
of aluminum. Above, wing sections and engine nacelles are being installed 

Aluminum that once went into cooking utensils new makes army mess, kits 
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Incidentally, quite a bit of copper bus bar 
is used in aluminum metal- producing 
plants. Since copper is also scarce, and 
since silver will take its place as a con- 
ductor (as a matter of fact, it*s better ) f the 
United States treasury will loan the DPC 
aluminum plan is silver for their bus bar. 
Present plans call for 13,000 tons— about 
3200,000,000 worth! At the conclusion of the 
war this silver will be returned to United 
States vaults. 

Before the Aluminum Company began 
building for the government, 5t was decided 
to standardize buildings and equipment as 
much as possible to complete the eonstruc- 



Instplling th* eottiea! boN 
to mi on a of oil- 

p retell mg tanks— alum in urn 
iervti the chamkal industry 



If you have trouble buying 
fin cukba-ard molar, remem- —► 
bur theie aluminum motor* 
are ultd for tumult boat* 



Aluminum dilht on« shaped 
into poll and pant ari n&w 
the beginnings fil rt^elfifi 

for nrmy-ffiavy ic-ai-chli-ghti 



Lion program quickly,. This decision paid 
big dividends. For example* 175 cranes, of 
the same span and capacity, were pur- 
chased from one manufacturer, who was 
able to set up a production line and in- 
crease his efficiency* Seventy- two build- 
ings came from one set of shop drawings, 
And now a word as to where all this alu- 
minum is used in the war program. Most 
of it goes into airplanes, but there are lit- 
erally hundreds of other uses vital to vic- 
tory. In the army those include aluminum 
mess kits, cups, steam -jacketed kettles, 
mobile field kitchens, anti-aircraft search- 
light housings, searchlight cradles, gun 
battery director housings, gun platforms, 
direction finders, shell fuses, "walkie- 
talkie’ 1 antennas and cases, relief maps, 
pontons, trestles, camera and radio hous^ 
mgs, and outboard motors. 
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In the navy, aluminum is used for coffee 
biggins, stgck puts, beating bowls, steam- 
jacketed kettles, baking and roasting pans, 
bread and muffin pans, chairs, tables, cab- 
inets, trim and molding, electrical fixtures, 
jiipe berths and lookers, fittings, bus bar, 
screws, nute T rivets, baits, wire and rod, 
structural applications. Several more mil- 
itary uses are secrets and cannot be told. 

But there won't always be an army and 
a navy of the size we have now. Some day 
swords are going to be beaten into plow- 
shares and spears into pruning hooks. 
What’s going to happen to the vast alumi- 
num production that has been built up? 
Will it collapse and throw thousands out 
of work? 

A great number of people in the industry 
believe the day of aluminum is only begin- 
ning to dawn. For one thing, the price is 
now 25 percent lower than it was only a 
few years ago. This in itself is going to 
bring in great numbers of requests for the 
light, versatile metal. 

Furthermore, the public demand for re- 
placements is going to keep the aluminum 
mills busy for some time after the war. 
There'!! be a great need for new washing 
machines, vacuum sweepers, refrigerators 
with their aluminum trays, and countless 
other items. 

Then, too, many things that were newly 
developed had scarcely reached the public 
when the war started. Wide applications of 
aluminum in architecture are about 12 
years old, vet this field has barely been 
touched. One of the newest developments 
is the aluminum window for private resi- 
dences: It is efficient, permanent, easy to 
handle, and presents no problems of main- 
tenance. 

The first all -aluminum streamlined train 
made its debut in Since that time, 

about a dozen all-aluminum streamlined 
trains have been built and arc now in serv- 
ice. Their performance mado a tremen- 
dous impression on railroad officials, and 
they no doubt will be forerunners of a 
great number of other aluminum trains* 

In addition, more aluminum will be used 
in freight equipment. Some very thorough 
tests were made, both in the laboratory and 
in service, on coal and sulphur transporta- 
tion , Sulphur attacks sted rather rapidly T 
but has no effect on aluminum. Coal con- 
tains a certain amount of sulphur, which 
has boon a problem to railroad people in 
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Speed Pier Construction 
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Sawing a tube to required lenglb lor building pUf 

Fiber tubes that can be sawed quickly to 
required lengths are being used as forms 
for concrete piers on war building projects- 
The tubes are spirally wound to give 
strength and waxed to prevent absorption 
of water. After the concrete dries, the 
tubes can be cut away immediately or ML 
until the building is completed. 



'*Cat ? s Eye” Meter Gauges Glow 
Of Sky on Darkest Night 

Now that “sky light 11 aids enemy subma- 
rines off shore, its intensity at night is of 
\ r ital concern, A super- sensitive photo me- 
ter developed by General Electric meas- 
ures down to one twenty -Tilth ot the light 
from a moonless skv on a clear night. 




{Continued to page 169) 



Measuring slty glow with tuper-tentplive photo meter 
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PLANT BEANS 



Chinese bean sprang tradilEanial rrtgrcdienfr of drop suey ond a fast y addition to o dozen eth or 
dishea, can be grown in your home in three day a wiihout iunihino or *oib A 10- inch flowerpot, 

piece of cardboard, bucket, homemade rock, ond cheesedoih nro required. *tcp, lftft r pour- 

ing Mung beans into lukewarm wgtar to *pgk for 10 hour*, Right, chigtgclptb It placed in bot- 
tom of the flowerpol, then beans are pay red in and *aver*d with icvctoI layer* of cloth 



Three day* later, below lift, i he gsrten polite have beeomfl vNamib-ridi sprsui* two or thre* 
inches long and ready for h Of vesting. Thil opera lion, right, includes eulting remnant*, of bean 
from the sprout. Then it is ready to be served raw in salad* or a* a relish, coo led and served 
hot— either fried or boiled— alone or in com binotion with other vegetables such as com or 
onion i, Mung bean sprouts have been grown by the ChEnese as a table delicacy for 4,-QOO yeors 
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EAT ’EM THURSDAY 




Above, placing cardboard over tpp af pal 
□fr^t ir plaiillng" ro assure tolal darkness. 
T has nho helps iialii h u n i i d il y as well os 
keep Mg hi from btfanf which Would induce 
on undesirable leaf growih. The flower 
pt> I is sup pox red by deals across the top 
of simple ho me mode cock shown at rig hi. 
This rank is of convenient height for 
watering end ihe galvanized pail under it 
-carchei water os rl drains through pat. 
About □ quart c-t lukewarm WoIim liiauld 
be pay red over 1 h c 1 bcar*f every four hour*, 
t-xccpl at night. E nan. iprgur* will develop 
wLlb only one or (wo waterings daily, but 
frequent moistening hastens the harvest 








left, tipping pet and placing small block under it allows 
oxygen to eictrpe Ff this farming praj-ecl S$ n Mem pled an 
sink or other flat surface wilhoul rack. If fh^ container 
if jfli flat no oKygt-Ei ean esnapo fro-m iho hole In bottom 
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Tube 



rr Coged" tnntf tub« ¥d#e^ withstand* high pre-iiura 

Slow leaks in inner tubes are detected 
quickly and safely with a wire cage that 
permits tests under high pressure. The 
deflated tube that has been causing trouble 
is Inserted in the framework of galvanized 
wire and then inflated. Pressure can be 
increased until the leak is revealed with- 
out danger of bursting an old tube. 





Field X-ray for Combat Planes 
Saves Dismantling Ship a ^ 

Within 15 minutes anjH - e warplane 
lands, structural damage sustained in bat- 




Stepping inis dai-fero-om of the compact X-ray Trailer 

80 ^ * 1 " 1^^/lpCtvO 








tie is revealed by an X-ray trailer labora- 
tory without dismantling the ship. The 
completely equipped unit is wheeled out 
to the plane and X-re^y exposures taken 
right on the field. Then the operator steps 
into the darkroom within the trailer and 
develops the negatives. If any hidden dam- 
age is detected, the plane is grounded; if 
not, it is pronounced fit to return to battle 
without delay. The laboratory is self- 
sustaining with power supplied by the tow- 
ing truck. The compact unit, called the 
^'Tear Drop” trailer by its inventors at the 
Lockheed Aircraft Corporation plant in 
Burbank, is about 13 feet long and weighs 
4,000 pounds. It can be towed at 45 miles 
per hour and can go over rough country 
when dual wheels are used. The X-ray 
machine works automatically and is op- 
erated by one man. 



Bulb Planter Digs Hole Quickly 

By Lifting Square of Dirt 




Scooping out holes or trenches for plant- 
ing bulbs is eliminated with a digger that 
removes just enough earth to form plant- 
ing holes of uniform, depth. The tool is 
pushed into the ground and when lifted 
removes a square of earth. After the bulb 
is set, the dirt is discharged from the plant- 
er to fill the hole by pushing down on a 
lever on the side of the handle. 



(“ Look in the index to find where to buy 
articles described in this magazine. Say 
You Saw It In Popular Mechanics. 
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One-Man 'Chute Boat Inflates in Ten Seconds 




Baa! pack, tef+ r HUs icde al 13. paundi. Right Inflated, it cradlsc pilot and a ftw nee-d&d il«mi 



Flyers in our armed forces are receiving 
new one-man rubber parachute boats 
which can be inflated in less than 10 sec- 
onds in the event their ship is forced down 
over the water. The collapsible lifeboat, 
made by United State s Rubber Comp any, 
is attach ed as a seat pack to the fighter 
pilot, who also wears a life vest. After- 
alighting upon the water, the pilot opens 
a valve on a small carbon dioxide cylinder, 

^ CjLz*L%£ 



and in five to ID seconds he has a seaworthy 
craft five feet six inches long and three 
feet four inches ivide. Deflated, it folds 
into a. bundle about 15 inches square and 
four inches thick. The boat, with its 11 
items of equipment, weighs 12 pounds. 
Equipment includes paddles, a hand pump 
to maintain pressure in the supporting 
tubes, a collapsible bailing cup, collapsible 
sea anchor, can of water and sea marker. 



Rescue Raft for Fallen Airmen Is English Channel Refuge 



Many of Bri tain’s sky fighters 
owe their lives to rescue rafts 
moored at various positions in the 
English Channel. A pilot of the 
Royal Air Force who may be 
forced down in the vicinity of a 
raflj finds in it a refuge for him- 
self and crow wherein are stored 
bunks, radio, food and medical 
supplies adequate until a rescue 
piano or launch can pick them up. 



COne part castor oil and one part 
ethyl cellulose is the composition 
of a new plastic used as a rubber 
substitute in gloves, hose, gaskets, 
galoshes and other articles which 
do not need the “bounce” of nat- 
ural rubber. 




Hovfrrt anchored in Eng fish chan ml (.helpers fallen airmen 
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With orderly (peed the crew of c ranker tushes la assiftri^d bettU during one of ihe Jlfeboal drill* or sea 



T ~ CTT lOlC figures of this Second World 
art those who in triple jeopardy 
impest, flame, and foe man the oil ear- 
whiqh feed the Lamps of Liberty, 
caay always to pass through their or- 
deals of Jire and water, hundreds of these 
tanks mien have survived U-boat attacks 
and come back only to go down again to 
the oily deep. When we thrill to their grim 
talcs of peril and privation, they shrug 



their shoulder^and say^irs nothing much 
when you get used to it* It + s the first time 
that gels on your nerves / 1 

The tanker is a petroleum paradox. 
Those on board feel danger at hand n while 
enjoying comforts and even luxuries com- 
parable with those of first class ocean 
steamships. If they are hulled into icy seas 
or lakes of burning oik or ax e doomed to 
drift for days on shattered lifeboats 
rafts, they acet 
tunes of war 
soldiers. 

Although taking so ac- 
tive a part in supplying to 
the Allies the fuel of war, 
tankermen are not under 
the urge of formal enlist- 
ment, They still rate as 
private citizens. They are 
almost in the army and 
navy yet not of it. The 
movements of the huge 
oil bearers are practically 
under the direction of the 



Navy gunners aboard an ail thip 
practice handling their gun for 
quick Delian ago ins I submarines 
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Radio (Hence is observed m s convoy but the ftinker'* 
op etc l-o r (above] is at ways liilening, Below, guards al- 
wpyi keep slrict walch o^aiffil fire hazards while loading 

eoPony-Vficimm ptiole 



United States Maritime 
Commission, which has 
supervised the building 
of many of them, 

Tankermen are espe- 
daily fitted for the im- 
portant role they now 
play In the world crisis, 
for their ordinary peace 
tasks require much of the 
same vigilance and disci- 
pline as arc expected on a 
ship of war. 

Tanker life is different, 
however, from any other 
life on the surface of the 
sea — or under it. Its char- 
acter is largely due to the 
peculiar construction and 
functions of the tankers themselves. 
Their cargoes are stowed in tanks in the 
holds separated by stout bulkheads of 
steel. All inflammable petroleum prod- 
ucts give off gases, especially in transit. 
The compartments of a tanker, there- 
fore, are well ventilated by pipes and 
valves which convey the rising vapors 
well into the outer air. In some units 
hollow masts, in which there is h flame- 
arresting appliance, furnish outlets. 
Each minor tank has its own hatch, the 
curb or coaming of which rises three 
feet above the steel deek t the cover be- 
ing clamped down tightly by numerous 
heavy gaskets of metal. 

Caution is the officer of the day. Gas 
Ls a will o 5 the wisp. It is likely in cer- 
tain weathers to drift down to the hull; 
perhaps It may be in a thin layer as high 



PtLfrfcO rirttfU Tatli£T3 Ooip. 

Tanker* have iheir engine room, funnel and galley 
aft la keep all heaf away from In flammable cargo 
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Photo by Wendell hiacfiiig from T exas Cd 

the Officer 0* the Vh*y moke-s obtendlieni as ship plici pEril&us wale^i 



as a man's mouth, although his nose ought 
to be aware of it. Hence, the cardinal rule 
against smoking on deck or in the working 
parts of the ship, proclaimed on all tank- 
ers, in six languages. Even in normal times 
fire and explosions of collected gas must 
be guarded against with utmost precaution. 

In warm weather, sun heat or rising 
temperatures may cause explosions of 
freed vapors. Therefore, the decks are fre- 
quently flushed and the scuppers kept 
partly filled with water. 

Even though a tanker be empty or in 
water ballast the Li Nc Smoking" order ob- 
tains. After she has discharged her cargo 
her tanks are cleansed with live steam, and 
whirling jets of boiling water. When the 



young geysers cease to 
spurt from her hatches 
men go down iron ladders 
into the compartments 
and scrub the walls clean. 
They do not do so. how- 
ever. until chemical de- 
tectors indicate the space 
is reasonably clear of gas. 
As a tanker is being load- 
ed, fire wardens patrol 
the adjacent docks and 
yards; all visitors are 
barred and everywhere 
cigarettes are taboo. 

Further to checkmate 
fire hazards, tho furnaces 
and engine rooms and 
even the galleys (kitch- 
ens) are placed far aft — 
not amidships, as in most 
steamships. 

Against surprise from U-boats and Axis 
bombers, the precautions are still more 
elaborate. Day and night there are drills 
at fire fighting and abandoning ship. Navy 
gun crews swarm to their stations for gun- 
nery practice. Aloft in the crow’s nest, or 
on deck, lookouts scan sea and sky. The 
bow lookouts, being nearer the water, are 
more likely to spot submarine periscopes. 

From his low position the submarine pi- 
lot can see the outline of a prospective vic- 
tim silhouetted against the faintest glow. 
Hence the strict “dimming out” of lights 
along the sea coasts. In sunshine the tanker 
is a vague shape in drab paint or camou- 
flage,, Perfect combustion in her furnaces 
leaves no telltale column of smoke by day 




left, loading a tanker's touchy cargo through canvoi-Tulibfr pipe, Right, the mo seat ral home On the bridge 
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nor pillars of fire by night. 

Most crises come to oil 
carriers when fully load- 
ed! as attacks on empties 
are comparatively rare. 
The zero hour is usually 
at dawn. Warships and 
cutters have been reduc- 
ing the fatal toll steadily, 
while armed tankers are 
no amateur fighters 
themselves. 

Their exploits will fur- 
nish many a stirring an- 
ecdote after the war. One 
of the oil fleet, struck 
amidships by a torpedo, 
began to settle. Before 
she sank* her gunners 
planked a shell in the 
conning tower of the en- 
emy sub. The tankermen 
adrift in lifeboats saw the 
oil slick beneath which 
the underseas marauder 
had gone to her doom. 

Tanker casualties run 
highest where the tor- 
pedo has pierced the en- 
gine room, or an incendi- 
ary shell has entered a 
laden compartment. 

Escape is ihen likely to 
be handicapped by the 
blazing oil which spreads 
oyer the waters. Many 
ha\ r e come out alive by 
diving and swimming be- 
neath the inferno. 

In winter there is the 
peril of freezing in the icy 
waters. Among the new 
protectives arc buoyant 
suits of heavy fiber which 
combat heat and cold. 

Tanker men who have 
had most harrowing ex- 
periences are always 
ready to go to sea again, 
when physically able. 
Once they have had their 
baptism of fire they be- 
come seasoned veterans* 
They are getting double 
or bonus wages ($200 a 
month) and insurance, 
yet underlying their serv- 
ice is a patriotic motive. 




The crew knewi every lifeboat drill may be rehearse! of reality, 

Ufevcrvmg suits carry bellied water, flashlight and can contra tad food 



The men behind the gun are always on the (ttprl, and they arp winning 
duels with alia eking submarines mare often lhan can be (old officio Ely 

C. §. Navy ph eta 
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2i0'Ton Press Speeds Building of Cargo Ships 




Production of tt> wl v^ntihtQii for Am^ritLdi tii w Lite rly cargo ships is being speeded up wilii The world's 
lurgn-sl d in stamping prnss. If- slam pi Out ventilator* night 1 find Ortfr-holf feet high OPlid fiist feel in diameter 
with two ftr^kef of ih huge pltign*. The halvgt ore welded l&geltef in an* aptralian. The prtss weighs HG 
lont, hoi P prfi**ure of 1,100 ten*, move* downward pi o maximum Spend of five legt par m inula and i*itl 
on a 390-lflri concrete foundo^orv. (l WOI made by Ihs Wflber Shawcniri and Fixture Company, Los Angeles, 

~l\) (P AAAjt/ t. j . 

(jU/3, Crv#L- 

v i is 
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Machine Cuts Up Hay and Blows It Into Wagon 



Mtrfcmg Kay wilh new type loader saves Manpower with cutler and blower which el* vales it in Id the wagon 





3 



V 
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Hay is picked up from a windrow and 
chopped into short lengths by a new type 
of cutter that also blows it into a wagon 
box. The machine* which is pulled by a 
tractor* cuts hay or straw into lengths that 
yan be varied by adjustment of the cutter 



blades. It is operated by half the crew re- 
quired to run a baler ill the field. Harrison 
Kell a farmer near R ock I sland, HL used 
the machine for cutting and loading and 
then blew the hay from the wagonbox into 
his barn with an old grain separator. 



Grain Is Fumigated in. Storage Tanks With Liquid Spray 

Liquid that evaporates quickly 
into a heavier- than-air poison gas 
_■ is being used to fumigate grain in 
storage tanks by a method recent- 
ly developed by federal and state 
^ entomologists. As the gas is poi- 
sonous to man as well as to grain 
? insect pests, only a trained opera- 
, tor should be permitted to do the 
, spraying and should always be 
protected by a gas mask covering 
the entire face, 



Concrete Manhole Fittings 
Save Iron for War ^ 

At a saving of a >u$t at 

lion, manhole fittings are now be- 
ing made of reinforced concrete. 
The concrete unit requires only 
about SO pounds of metal, where- 
as 350 pounds of iron went into the 
all-metal type. To build strength 
into the new cover, which weighs 
less than 100 pounds, an inverted 
truss design is used for the welded 
reinforcing. 



Liquid spray tar m inlo quickly, sa fymlgq+pr wearf maik 
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LIFE GOES ON 



Abe*c r pocketbook for b lockout has red 
reflec tof h uJ to n &, g o n l a i n s fir s-1 -oid kit. 
icflj royal bluu spleen curtains lucked in- 
side decorative frame at kitchen wEnd^ 



If human activlly ceomd with ihe wall of 

□ iir raid sfrens you Wauld-n't h lj a v^ufry 
about b lockout. Bui it daosn't and you do-. 
The degree with which □ family of nation 
surmount blackout problems and carries 
an "a* usual" mlgbl be v measuring sliefe 
for morale. The young man, r above, it mok- 
mg use of the 'hlackaui bathroom" which 
no home should he ivhhoui. Th& window \% 
co w r o d wilh a b lockout curtain rioiltrd to 

wooden strips. Decnlcpmaruas on curiam 
lend colorful touch. To the left. Junior is 
all ic-l f of the duration with a hand/ 'kan^ 
gaiao" pouch ihoi w]l| keep him dose ta 
his mother whitg h^r ar-mt -O^e fr-ee Id 
do her waA. Its slung over the* should nr 



t 
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BEHIND BLACKOUT 




Aliy licjhl bulb can be 1 tnnvrriyd to Cl vaf- 
uabEo h lackey I Eamp with shields deserted 
for specml purposes. Those shown above 
were designed by Den old WriuM of Prail 1 
InsMrute, Brook! yii. Tha ani? ar the I c<f r 
provides safe i I luminal lor. for u isles cmd 
the cylindrical ibieid is. for slalrway fighli 
in schools, hajrn>s or office buildings. Made 
af fireproof cardboard or dork glass, Ihe 
ihmlcts fit over a 15- gr 25- watt bulb 
and may be used in veiling fi s i u re.. wall 
brocket or l-cm-i p_ The belike shield, up- 
per fig hi, a ri ached to Cl floor lump makes 
iJ possible to block OUT Wmdaws wilb 
ordinary sliodoi. Eight, winda^ Mocked 
aul with sfa Foyers of newspaper 



LeFt, ‘‘■‘bridge as uiij:-i! 
h malto of this foursome 
when the fclr raid sirens 
sound. Thn lorge win- 
dow ip Shi? roam can be 
blacked out quickly by 
lowering the Venetian 
blinds On-d drawing lo- 
gs* her blackout curtains 
concealed behind regular 
win daw hangings. Cur- 
fa ini are made of safari n 
iind ihey button down 
middle. Dark reth deep 
blue and firowo cut rains 
oih? a; effective ces black 
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Hydraulic "Nerves” of Airplane 
Bared in School’s Mockup 7 



lost in a log might make 
such a picture, but he 
would have no time to de- 
velop it. With the tele- 
vision receiver on his in- 
strument board, all he has 
to do is turn a switch and 
the set picks up the infra- 
red image formed in 11 tel- 
evision transmitter and 
sent by wire instead of 
through the ah\ This av- 
iation aid was invented 
by Haro ld A. A darns, of 
Bakersfield, CaLf" ■* 



Stucfent-mode mockup of the hydraulic system of a Douglas DC-3 reveals 
hidden parts of finished airplane at ihe Boeing School of Aeronautics 

i kju: 

Students at the Boeing S cho ol nf Ae rona utics dtudy the 
hydraulic system of a Douglas DC- 3 with a mockup they 
built themselves. It reveals many of the parts gbncealed in 
a finished plane. A welded frame of hollow steel tubing was 
made in the welding shop, special fittings nhd machined 
parts were furnished by maintenance students, and the 



hydraulics shop completed the as- v _ , 

sernbly with retractable landing ^ 

gear, wing flaps, engine cowl flaps, ?a^-{ -j 



power brakes and mechanical and 
electrical warning devices. Air- 
plane mechanics must acquire a 
knowledge of hydraulic systems 
because control surfaces on large 
planes require hydraulic pressure 
rather than manual operation. 



Three -Wheel Chair 
Gives 90 Miles 

f T<yr get/ the j&tfeatest 
mileage possible from her 
stinted gasoline supply 
under wartime rationing, 
a Iflgwmort- R L woman 
travels in a vehicle that is 
little more than a chair 
un wheels. CbfuiJTeur- 
d riven from the rear, the 
car carries passengers on 
a seat at the front. Its 
small engine pushes it 90 
miles oil a galkm of gas. 



Television Aids Lost Pilot 
In Thick Weather , ^ 

Fliers will be able^cJ^ce though 
fog or haze with a television re- 
ceiver that instantly converts in- 
frared images sent by wire into 
visible pictures. Previously, in- 
frared or long- wave light rays, 
which penetrate where ordinary 
light will not, have been used for 
making photographs from recon- 
naissance planes. A pilot who is 



"ChoirmcbilBj" if ripped of all n«n<riienliali except the chauf- 
feur, giver more mile* an meager re I id hi and helps lave rubber 
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Double -Deck Diner Is Among Latest Patents 



Among the lot«l inventions is 
o visor developed by a Navy 
mon which protects the eniire 
f cacn o# the sailor on woteh and 
p t P h-r :amr Mime permits a tlrnr 

forward vision. The sketch at 
right shows how extending side 
walls of I he circular one-piece 
viiar praEprf the fciirj. Hr Id in 

place by slrapi c-v r-T thrs head,. 

the vi*or lake* the sting out 
of a bE*ing northeaster whip- 
ping around ihe crow's nesl and 
gives proleclian from the Salt 
spray for men at deck stations 






Above, o handy rack for 
drying dofhes m"3oo7s -is 
aliaehed Ea a movable 
rad tho 1 permils raising 
and lowering. The rod 
is moved along a guide- 
way Ihat can he clomped 
on one side of an ordi- 
nary window frame or 
fimEier support. Affcr 
•clothes are hung an the 
rack* if is pushed up to 

hold ihcm cm I at ihc Way 
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UPPER 

DEC* 



KITCHEN 



ie#1, □ "spinning wheel' 1 * far 
fishermen that will enable 
thorn to dry iheir linos and 
avoid langling Ihcm, If has 
□ drying reel mounted on a 
frame with a crank io wind 
w*l line off fishing fool, All 
of th$ arlfdes on this page 
w-gre recenlfy pciEcnicdj but 
no other information is 
availnhlp at this lime £or 
any prospective purchasers 



QUM&WAITER 
TO KITCHEN 



JANUARY, 1343 £4^42 + 



This dining car wauld have o double - 

deck certt^-r portion wilh a kikhnn bc- 

low and "upstair*" dining room. To- 
bies are also placed at ends of the car 
















KEEPING OUR UNDERGROUND 
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Sunlight is mode le lurn comers with mirri&tfi and 
safely illuitiiriolfi hundreds af feet of sower cbnduiU-i 

Cleaning a dogged pipe with hcrponniilfcc instrument 




LOWING under every one of our war 
production centers arc great under- 
ground rivers. Few people h&ve ever seen 
them. They would never be the subjects 
of romantic songs such as rivers often in- 
spire, yet if anything stopped their flow the 
damage to our war effort would be equaled 
only by an aerial blitz. 

These rivers are the sewage disposal sys- 
tems, thousands of miles of main outfall, 
fed by literally millions of miles of tribu- 
taries. To li keep ’em flowing, * p to keep our 
war industries rolling, and to protect the 
health of the home front is the important 
job of a few skilled workers and techni- 
cians, armed with modern knowledge and 
scientific instruments. 

industrial wastes, such as have increased 
greatly in the last year or two, are the bane 
of sanitary engineers; domestic wastes are 
relatively easy to eliminate, Technological 
production gives off materials which cause 
chemical erosion, threaten explosion, clog 
outlets, and could, if uncontrolled, paralyze 
whole areas which support millions of peo- 
ple and vital industries. 

It takes a tot of doing to prevent such a 
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RIVERS FLOW 



This Dig hi -inch pipij W 05 nearly qlnggcd 
with a thick coating of indoslri-al wos+c 

major disaster. Men of the trouble 
shooting crews are often on the 
same 24-hour rail as soldiers. In 
i imo of emergency t they must be 
equally prepared to plunge into 
hazard ous situations. Il's an end- 
less defense program. 

Take, for instance, the never- 
ending threat of chemical erosion. 
Some time ago, a spectacular sur- 
vey of this condition was made by 
Reuben F. Brown r assistant super- 
intendent of sewer maintenance 
of the Los Angeles Board of Pub- 
lic Works, On a small,, specially 
construe led boat, equipped with a 
groaning load of testing paraphor- 
n.alia r he made a trip the entire 
length of the city's 55 miles of 
giant outfall — largest of its kind 
in the world, 

A new type of location finder 
was built for communication with, 
those above, who followed his 
movements all the way. With this, 
they could communicate with him 
and determine the exact location 
of any area he pronounced in need 
of repair. IL is interesting to note 
that this finder has since been used 
on the torpedo boats of the “mos- 
quito fleet ” 

Never before has anyone dared 
to take such a trip as was made by 
Brown. He was attired like a man 
from Mars and even then he was 
in constant peril. Cave- in, toxic 
gas, explosion, a runaway boat 
might at any moment have written 



Drcstcd fciko O mem from Mars, an engineer %<\U f&rlb On a 
dangerous expedition Phrough 55 mites of l04 Angela -sewers 

Lo&k ing 39 feet down at ihe boaster pumps af a modem plant 



JANUARY, 1943 



93 



* * 




OpcroiLng □ pdwcr 6 w L’cp lhof 
Fr-rda cabin- dawn thp' cyrvinct 
pipfl. to m&v0 fl planning rod 

finis over him and the 
expedition. But he suc- 
ceeded, and we may be 
thankful he did, for his 
discoveries revealed con- 
ditions that surely would 
have: caused l he collapse 
of Los Angeles’ mighty 
outfall, as well us many 
others, probably just at 
this moment when they 
are groaning under war 
production wastes, A 
tragedy like that would 
cripple war production 
and also take a heavy toll from disease. 

Hydrogen sulphide, released by all sew- 
age, was being oxidized by water action to 
sulphuric acid, which in turn was decom- 
posing concrete- pipe and concrete tile join- 
ers, Obviously, this gas must be eliminat- 
ed. In itself, it is a problem for it is the 
gas which gives rotten eggs their fragrance 
and cannot be disposed of openly. 

Acting on Brown’s recommendations, 
Los Angeles and many other cities have 
since made a practice of installing only 
vitrified clay pipe., which is highly resist- 
ant to the action of chemicals. To aid in 
saving old installations, giant ventilating 



plants have been installed 
to draw off the gas and 
blow it high in the air 
where it can dissipate 
harmlessly. 

Another constant war 
is against explosive gas. 
This is not often generat- 
ed from sewage itself, al- 
though some explosive 
substances fro in ] nd us - 
trial plants — benzine, 
gasoline, or ether — may 
create hazards. The ex- 
plosions are caused by 
leaks in underground gas 
mains which let trombus* 
table chemicals seep into 
the conduits A sewer explosion is more 
devastating than most bombs. Not only 
does it wreck property, take human life, 
and lay a community open to plague, but 
it can tic up industry for thousands, even 
millions of man hours — lime we cannot 
now afford to lose. 

Thc old method of testing for explosive 
gas was to send men to collect samples 
from manholes for analysis, but it was ex- 
ceedingly slow. The modern methud is to 
have a light truck outfitted with scientific 
testing instruments. It is driven up to a 
manhole, the inspector Inserts a rod with- 
out getting out and reads on a combustible 



An fan it pi scad ov&t a man- 

hole In Mew frcih Hit tml-0'.v to work- 
men C-Ombcittmg the fumes- fit iewer fjai 
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Wa-ehing dc-wn the inside flf a 
slorsrt drab, e sanirary precau- 
tion taken during dry periods 

gas indicator the amount 
of explosive present. One 
truck serves £0,000 holes 
a year. 

There is no known way 
to keep sewers from be- 
coming clogged. Roots 
arc one of the worst of- 
fenders. Soaps, grease, 
boiler scales* soda* and 
other industrial wastes 
have been known to clog 
drains until one could 
barely push a pencil 
through. Sand and ordi- 
nary dirt contribute their 
share. Constant cleaning 
is the only solution. 

Some of this work is done by hand with 
a harpoonlike device called a sewer rod. 
It contains two sets of barbed cutting 
knives which are shoved through clogged 
pipes by wooden rods which lock together 
in three -foot segments up to any length. 

A machine called a power sweep works 
with the “harpoon.” Carrying several hun- 
dred feet of specially tempered wire wound 
on a reel* it feeds the harpoon through the 
pipes, revolving it bade and forth to grind 
out obstructions. This will clean about 100 
feet per minute. 

Another cleaning device is nothing more 
than the familiar beach ball. Inserted in a 
clogged drain, it forms Itself into the shape 
of the conduit and is forced forward by 
water pressure. 



Tin i i twfl-m Can Crew ii Tclting Of a manhole fpr ppplq- 
aivc gas. They dan r l hove tp stjjp fr^rn ihfl- truck 




fniCfting a tea ch ball into o per- 
il-ally clogged drain. Water pressure 
will ]>u?h ll If rfrm&va tibilructicm 

Maintenance crews du not 
wait idly for drains to be- 
come clogged. There are 
automatic flushing stations 
ill every modern system 
where water is turned on at 
frequent intervals to give 
wastes a boost to their des- 
tination. In some larger 
mains, especially storm 

( Continued to page 164) 
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Iron Pipe Bent With out Heat 
By fiyijraulic Tool 




Portable pipe bender eliminate elbowi and fittings 



Iron and steed pipes can be bent to a 180- 
degree are, without heating or filling, with 
a portable device controlled by hydraulic 
power. The bender, which requires little 
physical effort to operate, leaves no kinks 
or wrinkles in the pipe and saves critical 
materials by eliminating elbows and fit- 
tings. The operation takes less than three 
minutes. The bender also handles solid 
bars of steel from % io 2 Inches thick. 



Clay Blacks Protect Buildings 
From Bullets^and 

Capable of stopping n^^ine-^Ln Hulfrts 
in their tracks h oblong blocks made of clay* 
sand and oil are offered as substitutes for 
sandbags in protecting buildings and other 
structures from bombs and bullets. The 
blocks weigh about 50 pounds each, being 
IS inches long,, nine inches wide and 4 
inches thick. The material is waterproof 
and provides insulation against heat and 
cold. Of a muddy color, they require no 
paint or camouflage, as they merge into the 
color scheme of a field and become indis- 
tinguishable at a distance. Because of 



their shape they can be built up in domino 
96 
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fashion to form protective walls, and may 
be taken down later for use elsewhere. No 
cement or mortar is needed, although a 
special liquid binder is recommended for 
walls of 10 feet or higher in order to pre- 
vent sideslip. Gun ports or slits may be 
left in the walls wherever desired. In tests 
conducted by the manufacturer* a .50 cali- 
ber machine-gun bullet penetrated only 
about five inches into the block, while a 
bullet from an infantryman's rifle would 
mushroom into a ball just beneath the sur- 
face of the block. 



Single-Treatment Iodine Capsule 
Is Sealed Until Us.ed 

Capsu les conta i ning ‘''eniugh ' iouine , or 
mercurochrome for one application are 
part of servicemen’s first-aid equipment. 
The ingredients are sealed in a glass bulb, 
which in turn is protected by a transparent 
Lumarith plastic tube, made from soda 
straws, sealed at one end by tightly com- 
pressed absorbent cotton. To treat a 
wound, the cotton becomes saturated with 




lodme ccap-sule it uitd chljr onca ond th*n diieardtid 



the drug when the glass bulb is broken by 
slightly squeezing the flexible tube be- 
tween the thumb and forefinger. Each cap- 
sule is packed, cot ton- end first, in a fiber 
sleeve, and the contents are kept fresh and 
potent as they are not exposed to the de- 
tcrioratmg effects of air until the glass is 
broken. The capsules eliminate the danger 
from contamination, spilling and broken 
glass which is present when bottles and 
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C omhintition 



Tj 1 SPECIALLY suitable 
^ for use in one- and 
two-room apartments 
where the living room 
doubles as a hedroon^ this 
compact Unit makes the 
most of limited space by 
serving both as an end tabic and a vanity 
as shown in Figs. 1 and 2 respectively, In 
pairs they go well at the ends of a studio 
couch. In this case, only one would be 
made a vanity, the front, of the table being 
one solid panel and the top fastened instead 
of hinged. Cutaway views in Fig. 6 show 
the general construction. A palnt-and- 
varnish job can be had by combining wal- 
nut with fir, which will minimize cost and 



at the same time give a 
pleasing two- tone effect. 

Make the unit housing 
the book n 5 ches first. Note 
in Fig. 7 that a notch is 
made in the plywood 
back of this to take the 
end of the front crossraiL Notice too in 
Fig, 6 that the rear rabbet is cut wider than 
tine front one to receive the overhanging 
back of the mirror well. End posts of the 
latter are grooved 1 in. deep for the panel 
to which the mirror is attached. Locate 
the grooves to allow room for a counter- 
weight as in Fig. 4 and cut them a little 
oversize to assure free sliding of the panel. 
The front panel of the well can be glued 



Double -duty end table opens 
into midget vanity complete 
with chair which nests flush 
to conceal drawers in front 

By W. Keith Vining 
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and screwed in place, but tljc back one should be 
screw-fastened only to enable you to get at the mirror 
and counterweight easily. The triple- pane mirror, 
which can be purchased at a department store, is held 
to the backing panel by cleats fitted to overhang the 
top and bottom edges of the glass. The counterweight 
must equal the combined weight of the mirror and 
the panel to which it is attached. The weight can be 
cast of lead, if available, in a simple wooden form as 
in Fig r or of concrete. Resorting to the latter will 
require the use of a deeper form to obtain a casting 
equal in weight to one of lead. Either drill or cast 
holes in the counterweight for the cords and knot the 



V plywood 



4 ) VIEW THROUGH MIR BOR WELL 
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ends to prevent pulling out. Then run 
them up over the screw pulleys and attach 
to the lower corners of the mirror panel as 
shown. Now join the book-niche unit to 
the mirror well and add the drawer and 
cosmetic compartments. The crossrail ties 
the assembly together at the front. 

The top can be of a single plywood pane! 
or built up of %-in, solid stuck,, glued and 
doweled, A wire hook supports the top in 
a raised position. Divide the opening for 
the drawers into three equal divisions and 
then cut the drawers accordingly to fit 
flush. Note in Figs. 5 and 6 that the fronts 
of the upper two extend to the bottom of 
the guides, allowing clearance at the hand 
holes to prevent rubbing. Like the top, the 
chair back can be of plywood or built up, 
A padded cushion fitted to the seat will 
give added comfort. When nested, the 
back of the chair should come flush with 
the book- niches. 



Tight Gun Action Eased Quickly 
With Polishing Rouge 

If the action of your shotgun or rifle 
seems a Jiltle light or rough h it is possible 
that gritty dust or other coarse abrasive 
has roughened the sliding surfaces. Or, it 



might be that the action is normally just a 
trifle tighter than you like. To get that 
smooth hand-honed 'Teel,” clean the action 
thoroughly, then mix polishing rouge with 
oil to make a brushing paste and apply the 
mixture to those sliding parts which are 
objectionably tight or rough. Work the 
action slowly until the roughness or bind- 
ing disappears. When the action is just 
right, dismount the parts, wash them thor- 
oughly in gasoline and lubricate with a 
good quality gun oil. 



Fuller-Ball Tip on Oilcan Spout 
For Applying Lotion to Dog 




To avoid scratching or bruising the skin 
of your dog when applying flea lotion, with 
an oilcan, as is frequently done, slip a small 
fuller ball over the tip of the spout. This 
permits the hair to be parted for rapid ap- 
plication of the liquid without danger of 
injuring the dog, 

JO o UK P, 

Child’s Toys Stored in Drawer 
Under Chest or Dresser 

Living in a small apartment where space 
was restricted* one father added an extra 
drawer to a dresser in which his small child 
could store its toys. Slides were provided 
between the dresser legs as shown, and the 
drawer was finished to match the dresser, 
thus providing the extra drawer space 
without detract big materially from the ap- 
pearance of the furniture. 
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tSolvma HOME 



1: Toli con fasten o cushion on la a choir beck for 

taiy r^m^vciJ if button ho lei we provided ot ihe 
upper corners lg fit over a couple of picture fcnoh- 
npil» driven into the t&p of the charr. 2: The Icdicui 
job oF threading a quilting needle ii simp I i fjr d when 
o corlt and fishhook ar& mud- firit H (he needle is 
iFFpped aver the hook, Ihen the yarn is placed over 
the hook bwb P drier which ihe rtcedlu Fl removncl, 
pulling the yarn through the ey* in a jiffy 



QUILTING 

NftFOLE 



BUTTON 

HOLE 



CORK 



3i To ke^p pJoSes on edge ar ihe back. of o Cup- 
board ih^Lf inf them in a floi curtain rod screwed 
t* the shelf wilh [lie open side up. A si rip of wood 
will icfve ihe some purpose 



PQIUES 



CURTAIN ROD 



MAILING 

TUBE 



A-. Lace or paper dpilros con be kepi dean and 
unwrinkled if Ihey arc-- roUc-d and inserted Soto o 
cord board mailing lube, Paper or cloth can bo 
lied aver the ends of (he lobe to keep out doit 





5i Empty bulter carlo ni of Ihe type shown are handy 
for molding cooky dough that is lo be stored In a 
refrigerator end c hilled, As Itie carton is already 
waxed it needs na grea ling H and lakes little iperef- in 
the refrigerator- When She da ugh is sliced to make 
cookie V each one will be dF uniform size and shape 
6: Clipped la thp finger ring of a ketlle cover, a 

spring- fype clothespin- provides cm excellent handle 
lo avoid burning your fingers, and a^ie Shot con be 
removed or replaced Enstanlly as needed It painted 
or enameled, she pin will be easy to keep clean 
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C LOTHE5- 
LINE 



CLOT K£ SPIN 



MONOGRAM 
\K REVERSt: 
POSIT iON v 



SUTTER 

PATTY 



RAYON 



CLOCK Oft 
PHONOGK APH 
\ SRRi hc3 



WlrtE UhTTEAS 
SOLD^REP TO 
SPOON BOTTOM 



10: BulE^r pal Fie s cnn bn? mDnogrcimm-ed COFtly for 

Ipuciul lunch pi n n-rf dinner* with ihil stomp, which 
is mode by forming rhe letters from bro&S -wire onH 
spidering them in reverie on the bock -of a spoon 



PROBLEMS 



7: A grease spar on w oilpaper con be fc- 
movc.:d with a pasle made b y mixing fill- 
er's earth with cleaner’s naphtha. The 
paste is applied la the spot a^d allowed 
“p dry : hu r rjij-u h ly , cdlef which if is dip Sled 
off, &: When a tl&ihesline pa I ley of the 
lype shown h ngi*y pn pi windy day r b 2 -- 
couse I he line has a tendency la move the 
pa I ley back and forth, just slip a couple of 
clothespins av-er the line and wedge them 
under the pulley rim as indicated 



rULLE-RTS 

EARTH 

MIXTURE 



9: Very :mc:!l Cracks and chipped places in lin-nloum 

a Flea can be s*-p airs' d hy melting ct crayon 

inlo ihem, using one of a color 1*> match ihot of 
Fhe linoleum around ihe crack or dent 



1 1 l When a stovepipe has a tendency to work out 
of the chimney opening, just rivet Jwo lengths of 
clock spring eve* the end of she pipe so thol they 
bulge out slightly, and limn push the pipe- into place: . 
Also, Ihe springs pt event Ihn pipe from accidentally 
being pushed into Ihe chimney far enough to restrict 
the drafl. 13: One home owner eradicate* anti m 
the hpyso by keeping a mixture consisiing of oqual 
pa Hi of sugar and plaster af parrs spread around 
Ihe places frequented by the ants 
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Hunter "Blazes 1 * Trail in Woods 
With Whiting-Filled Bag 




To enable other members of bis party to 
follow him through densely wooded sec- 
tions, one hunter carried a tobacco sack 
filled with whiling with which to blaze the 
trail on the trees instead of employing an 
ax. A tap of the hag against a tree leaves 
a visible white mark. 



Brushes Made From Screen Wire 
Have Many Uses 

Useful brushes of various sizes and 
shapes for many purposes can be made 
from left-over ends of screen wire. For 
example, the paint- scaling brush shown at 
A is made by fraying the wire, removing 
about five strands, and then winding the 
wire to the shape shown. The roll thus 
formed is bound and fitted tightly into a 
jar cover. The brush shown at B is made 
in a similar manner except that the wire 
is rolled around one end of a dowel and the 
jar cover is not used. The handy brush 
shown at C is made by folding the wire to 




form a strip about 2 in. long and Vk in, 
thick which is fitted into o couple of slots 
cut in a handle shaped to suit. The wire is 
held in place by three small nails. 



Baseboard Is Removed Easily 
By Using Iron Wedges 

The next time 
you have to re- 
move a baseboard, 
get two 6 -in. strips 
of thin metal and 
drive these down 
back of the board. 

Then place the end 
of a chisel be- 
tween the strips 
and drive it down 
to pry the board 
away from the 
walk Repeat this operation all along the 
wall and you can loosen the board without 
damaging the plaster or wood. 



Driver to Set Nails in Places 
Difficult to Reach 

If a bolt 

is slipped inside a 
piece of %-in. 
pipe or tubing, 
you will have a 
handy tool for 
driving nails in 
hard - to - reach 
places where a 
hammer cannot be 
used convenient- 
ly r To use the tool, pull back the bolt so 
that the head end of a nail can be inserted 
into the pipe for a distance equal to about 
two-thirds of its length. Then hold the 
nail in place with the tool and drive the 
nail as indicated. 

— Robert C. Cold, Ft, Wayne, Ind. 



WRITS FOR POPULAR MECHANICS! 

Readers are pa-id cash for ideas pfinled cm I'hese 
pages. You too may know af a rfftipkr, faster 
ar be-lfer way to do somg doily *hara about She 
ham^ r farm, office,, shop or garage; an aid to 
amateur photographer*, model makers, work- 
shop fans, tar owners, hobbyists, *tc. Or, perhaps 
it's something of unusual juvenile appeal. Just 
tend a shgj-E hul cam pier* descrlplion plus o sketch 
or photo to the Homecraft Ed i far of Popular Me- 
chanics. Checks sent promptly for o«epted idgas. 
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'on am 



-LACQUER- 




Transparent er colored lacquers and evert noil 
polish will s-nrve many put poses in the home and 
shop, line au'Ni-r tcvL'i iny of a lampcord will nat 
tray near the c-nds if you caol I he r dq r- with 
tacquer us ihown above,, which is done beforr- 
the cord ii connected in^do a plug or socket. 
Above, righl; By brushing some tacquer on ihe 
threads- of a machine screw before driving lt„ il 
will stick lightly end vibration will not lotion It 



Above: To waterproof matches, dip them in lac- 
quer and s-ii-ck them end up in a. brush la dry. 
left- By adding lampblack to lacquer, thinned ta 
consistency of water* you can prepare a parol 
1 li use on photographic and -optical equipment 




Nails con be made more rail resistant and they will 
bold belter if ihey ere dipped in thanngd. lacquor in 
which some sealing w ua $r rosin has been dissolved 



ReftrtriCt charts^ tables* plans and other printed mof- 
Cc T r which is likely to be soiled by constant handling, 
can bo protected with a coat of transparent Ipcquer 
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Wood Strips Elevate Sheet Metal 
For Easy Cutting 




To handle and cut large sheets of metal 
easily, a tinsmith has one end of his bench 
fitted with V-strips of wotid, spaced about 
6 in. apart. This allows the sheets to be 
picked up and moved easily and also per- 
mits the insertion and operation of the 
shears to better advantage. 



Heavy-Duty Hand Sander Uses 
Endless Sanding Belts 

With this sander you can go over a large 
surface in a short time, and it is just a mat- 
ter of loosening a couple of window-sash 
locks and shifting the abrasive paper to 
bring a new sanding surface into use. The 
sander is made from 114-in. stock and Can 




rNPLESS 

.SAhDINb 

belt 



w iw-.-i r_ r P 



WOOD 



be any size desired to suit sanding belts 
you have available. Two thin wood blocks 
fitted with hand grips and hinged to one 
side of the block hold the sanding belt 
when they are pulled down with the sash 
locks, A piece of foil glued to the under- 
side of the block between it and the paper 
will provide a good resilient backing for 
the paper. — H, F, Unger, Cleveland, Ohio. 



Napkin Holders Resemble Snails 

Anyone wanting to “try his hand" at 
simple carving will find these novel nap- 
kin holders just the thing, and when fin- 
ished, they make a pleasing table decora- 
tion. First make a pattern by drawing the 
snail on paper marked off in Vis-in, squares 
as indicated. Then transfer the pattern to 
a block of 1-in. hardwood, and roughly 
jigsaw the block to shape. Shaping of the 




work can be done with a sharp knife or a 
set of carving tools. Finish ing can be done 
with brightly colored paint, or if you want 
a more conservative finish, stain and var- 
nish can be used. 

— C. B. Wing, Jr., St. Ignaeo, Mich 



Crayons Decorate Flowerpots 

You can decorate flowerpots nicely with 
ordinary wax crayons. Bands or designs 
are marked on the pot lightly with chalk 
or soft pencil* after which the crayons are 
used to fill in the colors between the lines. 
The texture of a day pot will give the de- 
sign a soft, pebbly finish, blending readily 
with its surroundings. 
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PAPER 



OAFEli and cardboard glued up in lay- 
* ors to ioi'in sheets or tubes can be used 
as a substitute for wood and metal in mak- 
ing many useful articles such as those 
shown in Fig. 1, Material funned in this 
way can be sanded, cut with a saw and, 
when sized with glue, it can bo painted, 
enameled, etc. 

The photo album in Figs, 2 and 3 shows 
the sheet material cut into strips and let- 
ters anti used as overlays. These are coal- 
ed on one side with glue, which is allowed 
Lo become tacky before pressing them into 
place. This saves time as the paper ad- 
heres more quickly so that the work can 
progress without the usual long waiting 
period. When attached, the overlays five 
sanded, sized and finished! as desired. 

Round lubes such as were used in making 
the triple iruy shown m Fig. 4, arc built up of both 
paper and cardboard. For small tubes, paper alone 
is sufficient, Ii is coated on one side with glue and 
then wound on a dowel or other form of suitable size 
to produce a tube having walls from Mm to 
thick. A strip ai the starting end equal in length to 
the periphery of the form must be left uncoated so 
that the finished lube will nut stick Uj Lhe form. Cans 
may be used as forms for making large tubes. Firs! 



PILED WITH 
PAPER PU 
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SECTION 



TilKOUOISE BLUE ^ — ^ ^ 

in the same way as in mak- 
ing the small tubes. To make the t ray, sec- 
tions* are sawed from a tube as in Fig. 22, 
and are Fitted with cardboard bottoms 
glued in place* after which the sections are 
glued together at their sides and the spate 
between them is filled with paper pulp. 
The handle is a section cut from a smaller 
tube and glued in place. 

An unusual set of sail and pepper shak- 
ers can be made from square tubing as In- 
dicated in Fig, 6, using one size for the 
body and another to glue into each end lor 
the narrower parts. Tops and bottoms are 
closed with heavy cardboard, the shaker 
and filter holes being drilled later. After 
rounding the corners on the outside, the 
inside corners are cleaned up with a file 
or a piece of sandpaper wrapped around a 
stick. Then overlays are glued on. after 
which the shaker is sanded and sized for 
painting. In making square tubing* cord is 
wound tightly oyer the form before apply- 
ing the glut -coated paper t Fig. 5. Unwind- 
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ing the string after building up the tube 
aids in removing it from, the form. As in 
round tubing, the first turn of paper or 
cardboard must be left uncoated so the 
finished tube Can be slipped off the form. 
Possibly the tube tv 111 shrink at the ends 
as it dries, If this is objectionable, use 
cardboard strips to enlarge the form so that 
the ends will be slightly oversize, After 
slmnking, the Uibe will be uniform in size 
throughout its length. The comers can he 
made sharp by adding two or three thick- 
nesses of paper at these points. They are 
.sanded to shape after drying, X^argc tub- 
ing also can be made by using square or 
rectangular cans as forms. When this is 
done, it is unnecessary to wind string on 
them as the tubes will slip off easily. Both 
cardboard and paper arc used also for 
large square tubing. 

The trinket box in Figs. 7 nnd 8 shows 
the combined use of round tubing and 
o v e r 1 a y s o r ri n m e n t e d 
with cornmeal to produce 
a stippled background* 

After gluing on a disk 
bottom, apply the over- 
lays as indicated. Then 
coat the box between 
them with thin glue, and 
run a pointed instrument 
along the edges of each 
overlay to make narrow 
scores in the glue. When 
the overlays are painted 
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ones indicated in the right-hand detail of 
Fig. 10, and apply (.hem inside the tray as 
shown. A flower to decorate the tray is 
shown in Fig. 3. Three thicknesses of card- 
board are glued up for each petal section 
and rolled on a tube to shape them. After 
assembling the petal, the center of the 
flower is formed with five sht ted strips of 
cardboard, each being progressively wider, 
These are glued in the center of the petal 
assembly, after which the completed flower 
is glued to the tray. 

The lamp shown in Figs. 14 h IS and 16 is 
an example of building with gored sections 
of cardboard. The ball of the lamp Is made 
in halves, which are braced with cardboard 
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later, these Scores will keep the paint from 
running into the background color. Next 
sprinkle curnmeal on the tacky surface, 
and while il is drying, make the box fid. 
This consists of a cardboard disk with a 
band glued around it to slip over the top 
of the box. 
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Begin the canape tray in Fig. 1 with a 
plywood disk as indicated in Fig. 11, and 
build up a rim on it with layers of Gat'd- 
board arranged step fashion as shown in 
the left-hand detail of Fig. 10. Then smooth 
up the stepped surface with paper pulp 
pressed into place firmly with a spatula. 
Fig. 12. When partly set, smooth the pulp 
with a clean spatula dipped in glue. Com- 
plete the rim with tom pieces of paper 
picked up with the glue brush and pressed 
to the glue- coated surface as in Fig- 13, 
The paper coating provided in this way 
sands down better than the pulp surface. 
Next, cut out cardboard overlays like the 



bulkheads and then assembled around a 
center tube, Fig. 14, by pulling the edges 
of the gores together and fastening them 
with gummed or glue- coated paper. For 
the coves, or narrowed necks, separate 
gores are bent in over a solid base of card- 
board Strips and filler of wet pulp. Card- 
board washers are slipped over the tube 
and the gores are bent in between them. 
Then, a wooden plug is placed in the upper 
end qf the tube for attaching a lamp socket. 
Notice that the base is weighted with lead 
shot in paraffin, the paraffin being used to 
keep the shot from rattling when the lamp 
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is moved. Irregularities in the paper work 
can be cori'ected by modeling with paper 
pulp or gesso, which is sanded smooth. 

An unusual pair of book ends is shown 
in Fig. 20. Assemble them by cutting the 
large cylinders to fit around the candle- 
sticks. mounting them on bases and backs 
of plywood as shown in Figs, 19 and 21. 
The bands are three thicknesses of card- 
board widened between the cylinders with 
four or more plies, and the candlesticks 
are made as indicated in Figs. 17 and IS. 



Self-Dipping Pail for Cistern 

The difficulty of 
lipping a bucket 
In bail water from 
a cistern w a s 
overcome by one 
farmer who used a 
simple clip. This 
consists of a short 
piece of hose, 
which is shaped as 
shown and slipped 
over the rope 
above the bail of 
the bucket, Be- 
fore lowering the bucket into the cistern, 
it is inverted and hold in this position by 
slipping the lip of the hose over the rim 
around the bucket bottom. When lowered 
to the water, a jerk on the rope releases 
ihe clip and permits the bucket to fill. 



Pencil Lubricates Pipe Stem 
For Easy Fitting 

If the friction stem of your pipe fits so 
snugly in the bowl socket that it is difficult 
to remove, wipe the socket dry with a pipe 
cleaner or piece of cloth and then insert 
and rotate a pencil point to coat the socket 
with graphite. This will lubricate the wood 
for easy removal of the stem and sbse tend 
to prevent absorption of moisture. 




"Boxing” Paint in Two Fruit Jars 
Assures Thorough Mixing 




One home craftsman solved the problem 
of mixing small quantities of paint thor- 
oughly by joining two fruit jars at the lids 
and then shaking the paint back and forth 
in them. The jars are joined by first break- 
ing out the porcelain liners in the lids, then 
cutting out the tops and soldering the lids 
together back to back. Use a jar rubber 
with each lid to make a tight seal 



Altered Triangle Saves Time 
When Drawing Threads 




Any draftsman who uses an ordinary tri- 
angle and sometimes has to draw threads 
or do other work that requires alternate 
20 and GO- degree angles, will find this 
method of altering a triangle a timesaver 
as it makes it unnecessary to turn over the 
triangle each time a line is drawn. By cut- 
ting out the center of a 45- degree triangle 
as shown, and using it In the position indi- 
cated, screw threads can be drawn either 
vertically or horizontally without raising 
the triangle. And by turning it you have 
two opposite 15 and 7 5- degree angles. The 
same idea can he used for other angles that 
arc used often. 

—A. C. Hills, East Orange, N r J. 
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Artist's Pens and Brushes Tested 
On. Adding' Machine Paper 




Instead of testing his pens and brushes 
on the drawing board, one artist uses a rod 
of adding- machine paper for the purpose, 
Tliis is kept in a holder made by bending 
a piece of metal to the shape indicated, 
after which it is fastened to a spring-type 
clothespin, the latter being lilted with 
wooden extensions held in place with ma- 
chine screws. In use, the holder is damped 
over the edge of the drawing board srj a 
convenient position. 



Surplus Cord From Lamp Stored 
In Adhesive-Tape Reel 

The unsightliness of surplus lamp cord 
lying on the floor can be avoided by wend- 
ing it on an empty adhesive- tape Teel. One 



side of the reel is bent outward to permit 
passage of the cord when the reel cover i$ 
replaced. If there is room under the base 
of the lampp the reel can be placed under 
it out of sight. However, if the reel must 
lie on the floor, it can be painted to match 
the floor so that it will not be conspicuous. 

— Bonj, Nielsen, Aurora, Nebr. 



Throat of C-Clamp Increased 
By Two Wooden Bars 

Increasing the 
throat of a C- 
clamp to handle 
wide work is a 
simple matter if 
you use a couple 
of wooden bars 
fastened to the 
clamp as indicat- 
ed, Hardwood is 
best for this pur- 
poseT and the bars 
will be stronger if 
they are built up 
of two or three 
strips glued and screwed together. In use, 
have the outer ends of the bars a little 
closer together than the ends next to the 
clamp so that pressure will be transmitted 
to these ends. This will help compensate 
tooj for the tendency of the bars to bend 
slightly when the clamp screw is turned 
down- — A. H. WaychofE, Phoenix, A riz. 



Funnel Expands Stove Pipe 
To Lock Seams Quickly 

Next time you 
buy stove pipe 
that has the scams 
open, you will find 
a large funnel 
helpful in closing 
them. Just put the 
funnel upside 
down on a table or 
bench and force 
one end of the pipe 
down over it. This 
expands the pipe, 
pulling the inter- 
locking joint to- 
gether. Reversing 
the pipe will close 
the seam at the 
other end. 
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Patriotic Plaques Display Small Flags on Wall 
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You'll find these colorful plaques are 
novel and attractive ornaments used for 
holding small Hags displayed on a wall of 
your home. After enlarging the sketches 
on paper, which has teen marked off in 
l-in r squares, the designs are cut out and 
used as full-size patterns. The plaque sim- 
ulating Uncle Sam r s hat is jigsaw ed from 
1-in. stock, and three 14 -in. holes are 
drilled to take the staffs of the flags. The 
shield is made in the same way except that 
only two flags arc used. For the torch 
plaque, torches cut from I -in. stock are 
glued to a 14 -in. plywood shield. The 
plaques are painted as suggested, and are 
hold on the wall by small mirror hangers. 

— R. L. Fairall, La Crescenta, Calif. 



Smoke-Pipe Damper Controlled at Front of Heating Plant 



This simple control will save you many 
stops by making it unnecessary to walk 
behind the heating plant to open or close 
the damper, which often is located where 




it Is hard to reach r The control consists of 
an auto choke-wire cable fastened to the 
damper handle, the knob end of the cable 
being located at the front of the plant with- 
in convenient reach. A wide, U-shaped 
bracket, which is attached with stove bolts, 
anchors the fitting at the knob end of the 
cable, small clips being used to support it 
between the bracket and damper. 

— W, J. Oforsagd, Fort Arthur, Ont., Can. 



Easy Way to Open Preserve Jars 

When making 
preserves, place a 
milk-hottlc cap in 
the paraffin cover 
of each jar just be- 
fore it hardens. 

The covers can be 
removed and re- 
placed easily with 
the little tabs on 
the caps. 
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Scale for Duplicate Weighing 
Improvised From Spoon 




When it is necessary to weigh out dupli- 
cate portions of chemicals or other materi- 
als and there is no scale at hand* you can 
improvise one that will work satisfactorily 
where accuracy is not too critical Suspend 
a spoon f rom a string as indicated, and then 
wrap a small piece of lead around the han- 
dle so that it can be moved back and forth 
to balance the desired amount of chemical 
Once the scale is adjusted to the desired 
amount* the weighing operation can he 
repeated indefinitely. 



Eraser "Frosts” Metal Surfaces 

A pencil- shaped eraser of the kind used 
widely by typists can be used in the shop 
to spot or frost bright metal surfaces, pro- 
ducing an effect like that decorating the 
inside of some watch cases, or the scraped 
surfaces of machines. To do this s insert the 
eraser into the chuck of a drill press or 
electric hand drills and rotate it at medium 
speed. Touch the eraser against the metal 
for a second or two; then move it or the 
work sidewise* and make the neist spot. 




Various designs can be worked out by 
varying the spacing and overlapping of the 
spots. The abrasive in the eraser works 
best with soft metals, plastics, etc. For 
harder materials you can cement disks of 
line abrasive paper or cloth to the eraser 
tip, the rubber acting as a cushion. 



Hardening of White' Lead Paste 
Avoided With Water 

Painters and 
others who have 
had the experi- 
ence know how 
difficult it is to 
keep white-lead 
paste from hard- 
ening after the 
containing drum 
has been opened 
and a portion re- 
moved. To avoid this, one painter levels 
the remaining paste in the drum and then 
pours about 1 in, of water on top of it. This 
prevents air reaching the paste. 




Pocket in Leg of Ski Trousers 
Handy for Accessories 







Sewed to the 
leg of your ski 
trousers below the 
knee, a large 
pocket provides a 
handy place to 
carry ski wax and 
other 
these 
in your 

pockets, they 
might prove a 
source of injury in case of a fall. Be sure 
a flap is provided to be buttoned down over 
the pocket to prevent loss of the articles 
carried in it. 

— Jos. Kcenen. Fort McIntosh, Tex. 



Applying Limed-Oak Finish 

To secure a limed- oak effect on wood* 
stir unslaked lime, 1 lb., into water, 2 qtg, # 
and rub the mixture across the grain of the 
wood. When partly dry, wipe off across 
the grain to remove the excess lime. Seal 
with two thin coats of white shellac and 
finish with a thin coating of paraffin wax. 
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By R. DeWitt Miller 



ITAVE you wished you could grow 
A ^ your orchids? You can do it in- 
expensively* right in your own home 
and without pampering them with con- 
stant care. Orchids are not as extremely 
delicate as many people believe them to 
be. They're as hardy and easy to grow 
as almost any other plant. All they re- 



quire is a daily spraying with water and 
living in a glass house where a tempera- 
ture of 60 to 15 degrees can be maintained. 

The greenhouse can be a simple affair 
placed on a table. One about 3 ft. square 
will hold a dozen or more plan Is. Y our 
best bet is to make it of standard window 
sash P hinging the top and front sash to 
permit cooling the interior ii the temper- 
ature should exceed 75 degrees Fahr. The 
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Above, switching on q light bulb impend 
fid in a tray produces ihs ner- 

fifsory humidity. |*ff r a Ten-ten I thfifincm- 
*1er can bo u*«d In check ihe lemperalutfi, 
which should be between 60 and 75 degr-n^t, 



SLOTTED- 

PLATFOJIW 



temperature is maintained by the heat of 
a light bulb, which also provides the nec- 
essary humidity by resting inverted in a 
metal, water-filled tray. The tray should 
be 2 or 3 in. deep and should be Idled first 
with a mixture of peat moss and gravel, 
shredded asbestos or pieces of broken 
flowerpots and then with water to a depth 
of 1 in. If the temperature drops below GO 
degrees, you merely switch on the light 
bulb and check with a thermometer. If the 



greenhouse Is in a heated room, a 
25- watt bulb in a socket attached 
to the underside of the plant plat- 
form, below which the tray is set, 
usually will be sufficient. In cold 
weather you may find it necessary 
to use two bulbs. It is well to var- 
nish ihe case inside and out to 
prevent warping. The glass side 
of the ease that faces strong sun- 
light should be given a coat of 
whitewash to protect the plants 
from the direct sun rays. Avoid 
using white paint for this purpose, 
as it would be difficult to remove 
if you should want to move the 
metal greenhouse to another location 
where different lighting prevailed. 

Orchid plants of the cat t ley a variety are 
the most suitable for home culture, as they 
are the simplest type to grow and they pro- 
duce some of the loveliest blossoms, one of 
which is shown on ihe opening page. You. 
can purchase these plants quite inexpen- 
sively from any large horticultural firm or 
florist. A single plant may be propagated 
by division. Some home growers even 
Start them from seeds. Orchids require no 
feeding as they take nourishment from the 
air rather than from their roots. However* 
they do require a daily spraying with wa- 
ter, directing the mist at the leaves with a 
small insect sprayer. They like a contin- 
uous supply of fresh air, prefer being dry 
as a bone in the morning and welcome a bit 
of humidity at night. While orchids do best 
in a 60 to 7 5 -degree temperature, they can 
stand short durations in excess of this, Un« 
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Crehids Ilka fr«h dir and lei* 
of il r Duiinf hoi wcBlher the 
I'd of tho gftenhouse may be 
piapped open at ihown al right 



der these conditions you 
con start them at any time 
of the year- Many find an 
enclosed back porch an 
ideal location for the 
greenhouse, bringing the 
plants indoors when they 
start blooming, Although 
their delicate blossoms 
wilt in a few days when 
cut, they remain fresh for 
weeks on the plant, pro- 
vided you do not neglect 
to spray their foliage 
daily with water. The 
sight of an orchid bloom- 
mg in your living room 
will bring exclamations of 
amazement from your 
friends who, like most of 
us, have looked upon or- 
chid culture as something 
mysterious and too diffi- 1 
cult to undertake at home. 



Viewing Box for Test Tube Helps Chemistry Instructor 



This simple viewing box concentrates 
light on a test tube when making a test to 
enable students to observe closely the re- 
sults of chemical action. By bringing the 
specimen close to the aperture in the box, 
the depth of color, the formation and other 
qualities are bettor presented- Specimens 
of metals can he observed easily by using 



the box. Made of plywood, it is fitted with 
a lamp, socket and reflector at the back, 
while the front has a slot I ike aperture be- 
hind which a test tube can be inserted 
through an opening in the top as indicated, 
— II. R, Trelease, Bloomfield, N, J. 



Drawing Waxed to Prevent Glue 
From Adhering to It 



If you are in the habit of using full-size 
drawings on which to assemble small parts 
with glue, you can 
avoid having the 
parts: stick to the 
drawing if you 
wax it. An easy 
way to do this is to 
lay a piece of 
waxed paper on 
the drawing and 
press it with a me- 
dium hot iron, The waxed sheet transfer^ 
enough of its coating to the drawing to 
protect it against adhering to the glued 
parts and still leave the lines visible. 
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Glass Bookcase Door Over Lamp 

Makes Ideal Tracing Desk 




While tracing a number of drawings 
which had to be Inked* l found that the 
usual method of holding them up to a win- 
dow was very tiresome and inconvenient. 
To make the job easier p I removed one of 
the glass doors from a bookcase, placed it 
horizontally between two small tables and 
then set a lamp on the floor directly under 
the center of the glass. This arrangement 
made it possible to do the work in a sitting 
position and it also eliminated the pencil- 
ing operation as drawings can be inked 
directly from the copy. 

— W. F, Schapborsh Newark, N- J. 



Eye-Dropper Cap Protects Pocket 
Against Indelible Pencil 

To keep an indelible pencil always at 
hand and still prevent the point from soil- 
ing his shirt pocket, one clerk uses a rub- 
ber bulb or cap from an eye dropper. The 




dosed end of this is pierced and slipped 
over the lead as shown. The rubber covers 
the lead directly when the pencil is carried 
in the pocket and when it is necessary to 
use it for writing, the bulb is merely 
slipped back to expose the lead. 



Red Reflectors on Bicycle Pedals 
Attract Motorists* Attention 

If you ride a bicycle at night, the addi- 
tion of these reflectors on the pedals will 
increase your safety considerably. They 
move with the pedals, thus attracting at- 
tention better than the stationaiy reflector 
on the seat or rear fender, or even a rear 
taillight The reflectors arc mounted on a 
strip of heavy sheet metal cut to the shape 




shown. The strip is long enough to be bolt- 
ed around the pedal, being placed as close 
to the pedal hanger as possible. 



Solder Spot for Dividers Leg 
Prevents Marring Work 

When it is necessary to scribe circles on 
thin sheet metal and a prick-punch mark 



for the pivot leg of 
sirahk T a spot of 
paste solder in 
which to set the 
leg will prevent 
marring. After the 
circle has been 
scribed, the solder 
can bo scraped off 
the metal easily. 



the dividers is unde- 
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Built-In Dressing Table Under Comer Windows 



Installed under a cor- 
ner window and fitted 
with a small drawer, a 
shelf like the one shown 
provides a convenient 
and attractive dress tug 
table in space that can be 
used for few other pur- 
poses. Flowered chintz 
lacked along the edge of 
the shelf adds a cheerful 
touch. Construction is 
quite simple. The circu- 
lar detail shows how the 
shelf is supported. Your 
lumber dealer can cut the 
drawer pieces to size, and 
they can be assembled 
with casein glue. 




Wood Rasps Made From Blades of Band and Hack Saws 

You can make highly efficient wqod rasps 
by assembling pieces of old hack-saw and 
band-saw blades as shown. The band-saw 
blades arc broken into suitable lengths and 
then drilled and riveted together, using 
enough lengths of the blade to make a rasp 
of the desired width. If solder is available, 
it can be flowed over the backs of the as- 
sembled blades and smoothed down to 
make a neat back on the rasp* As hack- 
saw blades are too hard to drill and rivet, 
they must be clamped in a suitable holder, 
A length of hardwood with strips of flat 
iron screwed to its sides will hold the 
b blades. Small bolls pass through the holes 
in the ends of the blades and through the 
flat-iron pieces. The wood extends beyond 
the ends of the blades for hand grips. 



Cover For an Old Sewing Machine Also Serves as a Kneehole Desk 

If you have an old sewing machine that 
you like to have handy for use at all times, 
yet dislike its appearance in the room, this 
simple cover will hide it and also serve as 
a kneehole desk. The cover has three sides 
and slides over the machine. It can be 
made of any wood desired and finished to 
suit. Two sliding doors in front can be 
opened when using the cover as a desk to 
provide an opening for your knees. When 
not in use, the doors are kept closed, com- 
pletely hiding the machine from view. 
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jD turns 







/ 1 0OD control in .skiing comes mainly 
^ at the turns and therefore various 
types of turns suitable for different speeds 
must be mastered fully. The first step in 
learning to ski is to become accustomed to 
the skis in walking on level ground and in 
sliding down very slight inclines. Then 
you practice the motions of turning at a 
standstill by means of the kick turn de- 
tailed in Fig. 3, which is necessary in order 
to make a zigzag climb up a slope as shown 
in Fig. 9. Other methods of climbing are 
the herringbone method shown in Fig. 8 + 
and side-stepping, which is done on short, 
steep slopes. 

Du u hie -stem or snowplow braking: 

When coasting down a slight incline ai a 
speed not faster than a walk, you must be 
able to ''apply brakes" by means of a dou- 
ble stem or snowplow* in which post lion 
Ihu skis are toed in as shown in Fig, 2. To 
practice this maneuver you proceed as fol- 
lows: At the top of a gentle slope of well- 
packed snow* assume a normal downhill 
position. That is, place one foot half a shoe 
length ahead of the other, bend your knees 
slightly so that your legs will flex in order 
to absorb shocks of uneven surfaces, and 
lean the upper part of the body slightly 
forward so that an imaginary straight line 
could he drawn through the nosc 1 knees 
and boot tips ns illustrated in Fig. 5. Your 
hands, holding the poles as in Fig. should 
be about level with the knees, the pole?* 
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BTAK.T ■■ 006" 



WEIGHT THIS SKI 



.7 ALSO STEM, 

7 UPPER SKI 

/ shift weight 
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BROUGHT 



'■006" UP 
AND DOWN 
AND BRING 
SKIS TOGETHER 
WHEN 

UNWEIGHTED 



CONTINUE TO 



thrust behind Skis should be parallel and 
about 3 in. apart. Now, with your eyes on 
the slope— not on the ski tips— give your- 
self a push with the poles and you're oil. 
When traveling at the ^peed of n slow walk, 
push the heels of the skis out until they 
form a V, This 15 the double- stem or snow- 
plow position. The wider the V, the great- 
er will be the braking effect If the ankles 
are kept straight the inner edges of the 
skis will dig into the surface slightly and 
produce still greater braking force. Keep 
the knees well forward and avoid a knock- 
kneed position which is likely to edge the 
skis too much. In the snowplow position, a 
moderate braking effect results, one which 
is easy to control and is essential to the 



flcOiN TO EDGE 
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0 StemChtUtie- 
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PROPER WAY TO GRIP POLES 



2nd ROTATE SKI 



turns which will come later. When you let 
the skis come parallel again the braking 
force will be removed. The snowplow 
should be practiced until the effect can be 
applied instantly and eased or released 
at will. 

Double- stem or snowplow turns: After 
getting the knack of snowplow braking, 
you start practicing a double-stem or 
snowplow turn as in Fig r 1. If, for example, 
while in the snowplow position, you wish 



3fcUPUT WEIGHT ON LEFT 
SKI - THEM BRING 
fl I OUT m AROUNO 

to execute a snowplow 
turn to the right, shift 
your weight to the left or 
outside ski. At the same 
time, hold the left shoul- 
der slightly forward, an 
action that will cause a 
slight outward turn of the 
hips. The entire snow- 
plow has to turn around 
just as if the ski Ups were 
lied together, so don't drag the lighter ski 
behind. Snowplow turns should be prac- 
ticed at slow speed on gentle slopes, with 
each motion smoothly linked with the next, 
first with a turn to the right and then to 
the left, alternating until the bottom of the 
slope is reached. 

Stem-chrisliania turn: From the double- 
stem turn, the stem-christiania turn or 
stem Christie, as shown in Fig. 3 t is an easy 
step. The first half of the stem christie may 



In— KICK I6FT SKI FORWARD 
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he considered to he similar to the double- 
stein or snowplo%\ F turn. In the second half 
of the turn, however, the skis are parallel 
and skidding appreciably to complete the 
rest of the swing. The stem Christie re- 
quires more speed than the snowplow turn. 
Start the turn from a traverse, (a run diag- 
onally across the .sbpo) 3 by stemming with 
die lower ski, (absternman), and twist the 
body slightly in a direction opposite io that 
of the proposed turn. Then bring the upper 
ski into the snowplow position* shift your 
weight to the upper ski end turn until the 
V points straight down the slope. At this 
point you start to bob up so that the knees 
straighten, after which the weight of the 
body on the skis is reduced as the knees 
again bend. When the skis are partly un- 
weighted in this way, they are brought 
parallel and at the same time the body is 
twisted in the direction of the turn. Re- 
member that the body was “wound up” irs 
the opposite direction when the turn start- 
ed. During the second or skidding half of 
the turn, the skis are edged somewhat to- 
ward the outside of the turn. Properly ex- 
ecuted, the stem ehristie will turn the skier, 
but does not reduce the speed greatly. 
Hurrying the turn will produce more side 
skid and will ruin the rhythm of the turn. 

In all turns made at speed it is necessary 
to lean well inward during the turn as 
shown in the photo marked high-speed 
ehristie — just Like an ice skaler or bicycle 
rider* This keeps the center of gravity over 
or even inside of the skis, and assists the 




skidding action so important to skiing 
turns. An up-and-down or bobbing move- 
ment is used to yn weight the skis and fa- 
cilitate their turning. To demonstrate how 
weight is apparently reduced when bring- 
ing the body down by bending the knees, 
do this on a bathroom scale and have some- 
one observe the reading. 

One should never run a steep hill until 
turns have been mastered, and then they 
should be used constantly to retain control. 
It's a good idea to stay on one slope until 
all humps and hollows ate known to the 
skier and can be taken successfully in III 11 
stride. Then i-un a new slope, for example 
one of the kind shown in Fig. 7, which may 
require a moderate speed. Make use of all 
well practiced turns in choosing the proper 
course. The well kept stretches of a hilly 
golf course make excellent practice slopes. 

Waxing skis: To obtain a slick surface 
on your skis, there must be a good base for 
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DOUBLE SOLE 
FOR STRENGTH 
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wqxe? Tire made for racing only , and will 
make walking and climbing very difficult 
if not impossible. Stick to the generally 
useful climbing -and -running waxes. 

Ski hoots: In making turns, great strain 
is placed on the boots as well as the bind- 
ings. The thick, straight-sided soles of the 
bools should fit the toe irons snugly. Small 
metal plates screwed to l he edge of the 



the running wax. The base may be a wax 
penetrating inlo the wood fibers, or several 
light applications of lacquer rubbed down 
between the coats. A thick coating is not 
necessary or desirable. For best results, 
skis should be waxed each day they are 
used. Usually four or five varieties of wax 
will meet the demands made by various 
snow conditions. Remember that racing 



soles as shown in Fig. 10, prevent the irons 
from gouging the leather. When the bind- 
ing is adjusted to the boot properly, there 
must be no lost motion between the boot 
and the ski. The position of the strap or 
cable where it fastens to the ski will allow 
the heel to move up and down, as occurs 
in walking and in making some turns. The 
boots must be stundy and must be kept in 
the best condition if they are to stand the 
strains of 6 and 7-ft. skis. 



Punch Marks Metal Uniformly Without Using Hammer 



This prick punch, which provides a 
speedy method of laying off patterns on 
sheet metal, can be made quickly from a 
long carriage bolt. The threaded portion 
of the bolt is first reduced by grinding off 
some of the threads after which a loose- 
fitting weight is made to slide between the 
bolt head and nut. Grinding or filing the 
end of the bolt to a sharp point completes 
the tool which is used to make uniform 
impressions by lifting and dropping the 
weight instead of hitting the punch with 
a hammer. 



Clf the sweetness of cream is doubtful, a 
pinch of salt will prevent curdling, even if 
you should use the cream in hot coffee. 
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Miniature Sewing Kits to Carry in Your Purse 






Empty match books and dental -floss 
containers — the flat metal, and glass or 
plastic tube types — can be converted Into 
handy sewing kits that will fit into the 
smallest purse. A match book will hold 
needles and pins of various types, and ten 
different kinds of mending thread. First, 
remove the matches from, the book by tak- 
ing out the staple at the lower end. Tear 
out every other one and cut off the heads 
from the rest. Now wind thread on each 
match and secure the loose end in a slit at 
the top. A needle and pin cushion is pro- 
vided by lining the book with flannel or 
thin felt. After replacing the matches in 
the book, the outside surface is covered 
with cloth, pasted in place T 

Tn use a tube-type container as a kit, the 
cap is removed and four tiny holes are 
drilled or punched In it. Then several lay- 
ers of thread are wound on match sticks, 
allowing the starting ends to project about 
1 in. and seem ing the other ends with tape. 
In this way the thr ead is unwound from 
the inside of the coil, and will not ravel. 
The thread -coils are inserted into the tube, 
after which the loose thread ends are 
pulled through the holes in the caps with 
the pointed end of a needle. A small pen- 
cil- lead container filled with pins and nee- 
dles also can be kept in the tube. A flat 
type of floss container is divided into three 
or four sections by means of cardboard 
separators. The thread is wound in flat 
coils to fit the sections and the loose ends 
are fed out through small slots cut in the 
sides of the container as shown in the low- 
er detail, — H, Lemberger, Chicago* 



®To keep carrots crisp, fresh and tasty, 
wrap them in a wet cloth and wax paper. 



match heads cut off and 

every OTHER MATCH TORN OUT 
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Small Chain Attached to Ball 
Cleans Inside of Bottles 



The next time you have a number o£ bot- 
ties to clean, try a length of small chain 
attached to a half of a hollow rubber balL 
Put water or special cleaner in the bottle, 
drop in the chain 
and then hold the 
half rubber ball 
tightly over the 
bottle mouth. 

Shaking the bottle 
will move the 
chain around and 
scrape the dirt 
from the sides. 
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Wire Rack on Top of Stcpladder 
Holds Bulbs While Changing 




Bent from a, length of wire h this simple 
rack Is just the thing to hold lamp bulbs 
safely on a stepladder when cleaning or 
changing them in high fixtures. To make 
it, just form loops in the center of the wire 
to accommodate five or six bulbs and drill 
holes in the edge oi the ladder top to re- 
ceive the wire ends. As the rack is merely 
slipped, in place, it can he removed easily. 



Fence Scale Handy on a Shaper 

An offset scale for your shaper will be 
found handy, especially when using it as 
a jointer. The scale can be added to a 
shaper fence in which the halves are moved 
along a slide at right angle to the faces. 
Cut a piece of steel rule and drill the ends 




lor screws so that about 1 Viz in, of the scale 
remains for use. Drill and tap correspond- 
ing holes in the casting at one side of the 
slide, and screw the scale to it. Also screw 
a metal pointer to the casting at the other 
side. Adjust the fence faces to accurate 
alignment with a straightedge and set the 
pointer to zero. Settings for jointing and 
for full- edge moldings will be easy to make, 
— Edwin M. Love, Monterey Park, Calif. 

*T*M- 6cn*cr^ 

Roll of Cardboard in Concrete 
Provides Hole for Pipe 

Instead of wast- 
ing time whittling 
wooden plugs to 
certain lengths 
and sizes to make 
pipe holes in fresh 
concrete, lull 
strips of corrugat- 
ed cardboard to 
the required di- 
ameter. A layer of tar paper is then added 
to prevent water in the concrete from soft- 
ening the cardboard after which the roll is 
Lied with string or held by slipping a couple 
of rubber bands over the ends. 



Water Pipe Laid Inside Tile 
Is Removed Easily 

Wishing to cen*- 
nect long runs of 
pipe to the pres- 
sure water system 
in the basement of 
h i s house, one 
farmer took the 
precaution of lay- 
ing the pipe in 
bell -end tile. This 
made it an easy job lo remove the pipe at 
any future time in case of freezing, leaks 
or for any other reason. The tile, of course, 
should be laid below the frost level. 



Eyelets Strengthen Mode! Planes 

When building self-propelled model air- 
planes there are many places where control 
wires or cords have to pass through holes 
in the soft wood. These holes soon wear so 
that the wires bind. If shoe eyelets are set 
in the holes, wear will be avoided, and the 
controls will work freely. 
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PaperTrimmer Makes Inside Cuts 
With Aid of Curved Block 




Straight inside cuts in celluloid, card- 
board, fiber or heavy paper can be made 
accurately by using a paper trimmer and 
a wood block having a curved top surface. 
The curved block is fastened to a thick 
base, which permits the material to be fit- 
ted closely over the cur\ r ed surface with- 
out kinking or breaking where it contacts 
the trimmer board. You will find this jig 
helpful when you wish to cut photo frames 
or transformer, choke coil or magnet insu- 
lating farms. 

— 1 W. C. Wilhite, Carlinville, 111, 



How to Patch Holes in Wallboard 
So They Cannot Be Noticed 




Next time you have to patch a hole in 
wallboard, try this easy method of repair- 
ing the damage. First, cut a patch slightly 



larger than the hole, place it over the open- 
ing and mark around it. Then, remove the 
excess wallboard carefully to assure a neat 
fit. A pine block is next cut to fit behind 
the opening as shown, a finger hole being 
used to hold it in place while fastening 
with screws. Now, you are ready to apply 
the patch, which is screwed to the pine 
block, completing a repair job that will not 
be noticeable after the wall is again pa- 
pered. — Gpie Read, Jr. P Chicago. 



Handle From Poultry Leg Bands 
Dresses Up Old Purse 




Linked together as shown, poultry leg 
bands make a strong, attractive handle to 
dress up an old pocketbook or to replace 
a worn handle. A double link chain is most 
suitable, however, a single chain may be 
used, A single band on each end of the 
chain serves as a fastener. 

— Benjamin Nielsen, Aurora, Neb. 



Effective Way of Keeping Baby's 
Bed Clothes in Place 

Fastened to the sides of e crib and clipped 
to the baby's bed clothing, a pair of men's 
garters are ideal for keeping the clothing 
in place. The garters allow the baby to 
move freely, yqt prevent it from kicking 
the clothing out of place. Also, the elas- 
ticity of the garters prevents tearing the 
bed clothing. 
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Novel Photo Effect Resembles Stone Carving 




One of the novel 
photographic ef- 
fects that can be 
produced easily by 
any amateur is the 
ik b a s-r eli ef" o r 
“s c ie Ip t u r ed ' ? p i c- 
ture which closely 
resembles a carving 
in stone. Start ing 
with any negative, 
such as tiie one ol 
the boy whittling, 

F s g. 3, a positive 
film, Fig, is made. This is done by placing n 
piece of commercial anlihalo Film behind the 
negative in, a printing frame or on a contact 
printer and exposing it to a weak light. Some 
experiment may be necessary to get the proper 
density in the positive. Next, the negative and 
the positive films are placed together, slightly 
out of register, and a print such as the one 
shown in Fig. 1, is made by contact or projec- 
tion. The two films can be held together with 
n couple of pieces of photographic tape while 
the print is being made. 

—Fred G- Korth, Chicago. 



Jingle of Small Bell Aids in Making Animal Look Alert for Photo 



Photographers taking pictures of dogs, 
cats, hoi sts or other animals often are con- 
fronted with the problem of getting the 
animal to look alert as the shutter is 
snapped. Almost any unusual noise heard 
by the animal will accomplish this. One of 
the handiest things to use for this purpose 



is a small bell After getting the camera 
all set and focused, and the animal in the 
position desired, give the bell a jingle. It*s 
surprising how this will cause the animal 
to raise his head, prick up his ears and as- 
sume an alert look. Be ready to snap the 
shutter when you ring the bell. 
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Extra Socket on Flood Reflector 
Aids in Taking Flash Shots 




Mounted near the bottom edge of a pbo- 
tofloed reflector, an auxiliary socket aids 
in taking indoor flash shots. By using the 
regular flood bulb for focusing, then 
mounting the flash bulb in the same posi- 
tion^ you can get the lighting ellcct desired. 
The extra socket, wired to the flood-bulb 
switch, is mounted on a small metal brack- 
et, which is bolted or riveted to the reflec- 
tor., After focusing, the flood bulb is turned 
off, the flush adapter plugged in and the 
flash bulb fired by closing the switch. 

— Joseph A, Nemeth, Chicago. 



Short Lengths of Movie Film 
Printed in the Camera 

Almost any 16- mm. movie camera cun 
be used as an emergency printer, hi the 
darkroom, load a daylight spool with the 




negative and the positive stock, winding 
them on the spool together with the emul- 
sions facing and the positive stock back of 
the negative. Thread the two films through 
the camera sprockets together. Then point 
the Camera at a brightly illuminated white 
cardj with the diaphragm wide open, and 
start the camera running, A few tests will 
determine the correct amount of light to 
use on the caixL After exposure, the posi- 
tive film Can be removed and developed in 
the Usual manner. 

— Louis Hochman, Brooklyn, N„ Y, 



Substitute for Tank Hold-Down 
Made of Wood and Glue 

When the plastic hold-down, strip from 
my cut-film developing lank was broken 
accidentally! I made a satisfactory substi- 
tute of wood. The wood strips were shaped 
and sanded, then screwed together and the 




whole assembly given a heavy coat of wa- 
terproof plastic glue. The glue was allowed 
to dry for a week at room temperature, but 
was sanded smooth after two days of dry- 
ing, — E, M. Love, Monterey Park* CaUf. 



IJOne photographer, who had some water- 
colored photos to mount on cloth backing, 
found the colors would not run if the prints 
were dipped in vinegar instead of water 
before pressing them on the cloth., 



130 



POPULAR MECHANICS 



Stoiall -Mjotox Zb f tive4- thib 











Escapement -wheel action gives pul- 
sating, rotary motion to agitate solu- 
tion thoroughly. Utilizes motor of 
small fan and wood from scrap box 



By Edwin M. Love 



\ CTUATED like the escapement wheel 
^ of a watch, the turntable of this effi- 
cient agitator rotates the Film lank in a 
jerking manner to keep the developer 
moving continually. Cleats on the turn- 
table form a well In which you set the tank 
as shown in Fig. 1. Construction centers 
around a small fan motor, which is stripped 
of its base and fan. A piece of dowel, 

drilled centrally and grooved, is pressed 
on the motor shaft to serve as a pulley and 
to take up thrust when the motor is stood 
on end. Excessive heating of the motor can 
be prevented by providing it with a small 
fan. A suitable one can hr cut to shape 
from a can cover and soldered fo the end 
of the motor shaft. Fig, 2 shows the ar- 
rangement of the pulleys which, when 
belted together, will rotate the turntable 
at about six revolutions per minute. Flat 
shoelaces, stitched end to end, will do for 
belts. Regular belt dressing can be applied 
if slippage occurs. The detail to the loft of 
Fig. 4 shows how the mo- 
tor nests between wood 
blocks, two of which ser ve 
as bearings for the pul- 
leys and turntable. Lo- 
cation of the blocks as 
given in Fig. 4 is for u 
motor of 3 -in, diameter or 
less and dimensions 
should bo increased pro- 
portionally when using a 
larger one. Largo pulley 
A is turned from a piece 
of plywood and has a 
short piece of dowel 
glued to the center of it 
for a second pulley. Both 
could be turned In one 
piece from a 1-in. disk. 



Tirty fun tools motor hy 
forcing cjir upward and 
□ lfi vent ho lu*. m cover 
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of the agitator. Fig. G gives the 
tooth pattern full size for tracing 
on a piece of hard-pressed board. 
When fitted properly, the crank 
roller will slip in and out of the 
slots, jerking the tank around by 
giving it a slight backward kick 
each time. If you find that Lhe 
roller docs not mesh smoothly 
with the teeth of the star wheel, 
experiment by reducing the size of 
the roller and by shifting its posi- 
tion slightly on the pulley. When 
adjustment ix completed, a cover 
can be made like the one kit Fig. U, 
to set down over lhe mechanism. 
It is advisable to paint the cover 
to protect it from spilled solution. 
Agitation can be increased if de- 
sired by placing a block under one 
end of the base to tilt lhe turntable. 
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PULLE.Y a 



Round-bead wood screws a hoot 2 in. long 
will do for the pulley shafts. Pulley B s car- 
rying the crank pin, which is simply a 
headless wood strew, turned in with pliers, 
is made of solid stock as detailed in Fig. 5. 
A piece of dowel bored to slip loosely over 
the pin. acts as a roller to engage the teeth 
of the star wheel on the underside of the 
turntable. Fig P 3 details the latter, show- 
ing top and bottom views and the manner 
of attaching the dowel shaft over which 
the star wheel is fitted. Light grease should 
be applied to the dowel to make si turn 
easily. Accuracy in laying out and cutting 
the wheel determines largely the efficiency 



UNDEfc&lSE. 
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Carrying Cases for Photographer’s Equipment 




Any photographer who must 
carry his equipment in a car 
will find these two eases ideal 
for the purpose. One is a plywood box par- 
titioned to provide compartments for a 
camera, tripod, accessory box, etc. The 
camera and accessory -box compartments 
have thick felt pods to absorb road shocks 
and protect delicate mechanisms. Carry- 
ing handles are provided at the ends, and 
the lids for both the box itself and the tri- 
pod compartment are hinged. The dimen- 
sions and compartment arrangement can 
be changed easily to provide a box suitable 
for your particular equipment. 1£ the box 
is to be carried in a car trunk or rear- deck 
compartment of a coupe, a couple of small 
casters located near the two front corners 
will facilitate sliding the box in and out.. 
The other case shown in the photo is mere- 
ly an inexpensive overnight bag partitioned 



to provide compartments for film holders, 
boxes of film* exposure meter, sunshade 
and changing bag. Strips of doth tacked 
inside the lid provide pockets for note 
books, lens filters and other small parts. 

— J. E. Priestley; Fresno, Calif. 



Rubber Band on Tank Reel Locks It Securely in Position 




After considerable use, the friction 
catches on a plastic film -lank reel some- 
times become worn to the extent that they 
will not hold the reel in adjustment for 
films of different sixes. Usually a quick 
and effective repair can be made with a 
rubber band. The band is wrapped around 
the reel, ns shown. 



CSave pieces of tinfoil from cut-film pack- 
ages and shellac them to n piece of wall- 
board to make a handy light reflector. 
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Old Hypo as Short-Stop Gath 




When you are out of acetic acid, you can 
use your discarded hypo as a substitute 
for the short-stop hath. Hypo that is- too 
exhausted for use as a final fixer will still 



neutralize the alkalinity of the developer 
on prints submerged in it and fix them 
slightly, leaving less work for the final bath 
and helping to make it last longer. 




Film Stored in Battery Covers 

Cardboard env- 
ers from flashlight 
batteries are 
handy for storing 
lengths of 35 -mm, 
film. There is suf- 
ficient blank space H jP/ 

on most of the 
covers to write the 
necessary data. 

Don't use a case from a battery that has 
corroded, as the corrosion might damage 
the film. To be safe, dip the cases in melted 
paraffin before they are used. 



WHAT KIND OF BOAT DO YOU WANT? 

Wbcllier if: a simple rowboat, on outboard runabout or a family cruiser, you'U find fame- 
ihintj you went among &ui plans. Build yaur beat new for the coming season 




'■Enntfti" i2-Ft ttunuLiDuL LUHO - ] IIS L 



J, Bartta, JJ 12-Ft, Plywood Runoboul — 1080 and 1 DE ] : 
Simplified conitruelion makes Ibis plywood run- 
about aoay to build. Here r s the boat lo lake along 
an that weekend Irip. 2 prints 50c. 

^Falcon"— 1070-1079 Inch: Trim,, sturdy Ifl-ft. in- 

board runabaul or cabin cruiser. 6 6 m. beam, .12 
En, total deplb^ 7 of B passengers. Makes a speed 
of about 17 m.p.li. wilh a 20 h.p. mala*. 10 prints, 
matte ial list and procedure S3, 50. 



CATALOGUE OF PLANS 

If you have a tiOmfr workshop and want iumn paw 
ideas On Filings Ip build, just iond yaur numn and 
address With o 3c stamp far cmr new 32-pp. illu^l rat- 
ed plan catalogue. Lists plans on workbenches, mo- 
tar-drive n macfiines r garden furniture, models of oil 
kinds,, boats, radio equipment, juvenile articles, etc. 



"Arrowhead" Sloop-944 la 951: 21 -ft. sail- 
boat lhat can be built by average drafts- 
man. Accommodates up lo 10 passengers. 
Set of E prints $2.QD. 

"Hi-Ho " 14-Fl. Family Runabout-B40 ta B45: 
Powered by 11 la 22 hp- outboard or fig hi 
inboard moigr, Beam 5& in> Set af six 
prints $1. 50. 

"Roomer"— 765 la 770: Outboard cabin cruis- 
er. 15 fl long, 56 ip. beam. Require* OUt- 
baOrd mglgr g£ 20 tp 36 hp, Sel of SIX 
prints SI 50. 

‘“Skipper"— 1018 to 1023: Lo-w-cost, outboard 
runabout. Can be built for $30 la 540. 14 
ft. long, 54 in . beam, weighs about 275 lbs. 
Set of six prints 51. 50. 

12-Fl. Rowboat— 707: Flat boUtm, Con b e 

used ^ilh £mal3 autboard motor. 25c. 

"Sea Sauce r ,! — S93: Lightweighl sail boa I, 

Length 9Vi ft. Planked with -3 /16-in. ply- 
wood. 25c. 

16-FT. Canoe — B1 t and &12 e Cedar planking 
covered wiih canyasr two prints 50c. 

Canvas- Cave red Kayak— 92 B and 929: Light 

frarfiE wort covered with canvas. 17 ft P In 
length and accommodates single passenger. 
Two prints 50s. 

?Vi-Ft. Plywood Rawbaat— 106B: Made frgm 

walefpreaf plywood IhEi bool is easily 
transported an top oF car. Complete in- 
slructioni and material list included, 25c. 
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How ymi can make your own mela]- polish- 
ing wheels by gluing cloth buffers together 
and coating them with powdered abrasives 

By Alexander Maxwell 

T TSED progressively, from coarse to fine, 
^ these inexpensive polishing wheels 
enable you to produce a high luster on 
practically any kind of metal, as well as 
glass and stone. Fig. 10 gives a list of ma- 
terials and the number of different- grit 
wheels required, to finish each from rough 
to high polish. You 1 11 notice that some 
metals can be brought to a high polish 
more quickly than others, as in the case of 
stainless steel as compared to brass cast- 
ings. Note too that in a number of cases 
wheels of one grit will do for two or more 
different metals. 

The best buffers to use in building up 
these wheels are the stitched ¥4 by 6- ill, 
size. Only hot, hide glue should be used in 
gluing the buffers together face to face as 
shown in Fig. 1. Resin -type glue should 
be avoided as it becomes too hard and is 
apt to scratch the work. For pressing the 
buffers tightly together, you'll need a cou- 
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wheel with abrasive. Em- 
ery powder cun be used, 
although for fast cutting 
and long life abrasives 
such as aluminum oxide 
and silicon carbide are 
preferred. Grits are grad- 
ed by number, those 
above £46 being known as “flour’' and used 
mostly in optical work. The abrasive must 
be handled carefully to avoid accidentally 
mixing one size with another, as a single 
No- 60 grit mixed with a No, 120 size would 
scratch deeply and mar the work* Safe 
practice is to keep the various-size abra- 
sives segregated in screw-top jars and to 
open only one at a time. To charge a 6-in, 
wheel, about 2 oz. of grit are needed. A 
mixture oE hick glue, 40 percent, and water, 
60 percent, will make a good glue for 
bonding grits of 60 to 70 size. Larger grits 
require a thicker glue 
-"""1 and finer ones a thin- 

tAP \ nei" glue. In finishing 

\ with fine-grit wheels, 

: 'X \ a thick glue would 

\ soon glaze the wheel 

Sfaf: and gum the work. Fig. 
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pie of fpyi-im wood disks, 
one being bored to take a \ 
piece of steel rod tightly, \ 
and the other to slip over 1 
the rod loosely. These \ 
disks are dipped in paraf- 
fin or the contacting sur- \ 

faces are covered with \ 

waxed paper to prevent 
sticking. In using hot 
glue, you must work fast 
to keep it from jelling be- 
fore clamping pressure 
can be applied as shown in Fig, 2. Five 
buffers will make a good, solid wheel about 
1 in, thick when clamped. Allow at least 
three days for the work io dry, removing it 
from the clamps after the first day and set- 
ting it aside in a warm, dry place. 

Before the wheel can be charged with 
abrasive it must be dressed or “raked' 1 as 
in Fig. 4. For this you’ll need a tool like 
the one shown in Fig, 3. Hold the tool 
lightly against the rotating wheel and work 
it back arid forth from side to side. This 
will produce a flat nap. Trim the wheel 
of any stray threads or strings and then 
size it with hot glue as shown in Fig. 5. 
Indicate direction of the nap on the side 
of the wheel and always mount the wheel 
to run with the nap r Then you charge the 
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7 gives correct propor- 
tions to follow. Mix the 
glue and water by weight 
and make up just enough 
to do the work at hand. 

Soak overnight and then 
heat in a double boiler or 
a regular glue pot. 

To eh urge D wheeI T 
which should be done im- 
mediately after you coat 
it with glue,, grasp it as 
shown in Fig. 6 and bring 
it down sharply and squarely on a small 
pile of abrasive placed on a clean sheet of 
paper. On the “rebound/ 1 turn the wheel 
a little and bring it down again. Repeat 
until the periphery is completely coated. 
Now place the wheel in an oven for an 
hour 1 ! after which you apply a second coal 
of glue and recharge as before. Then set it 
aside for three days to dry. Any abrasive 
remaining on the paper should be put back 
into its jar. The paper should be discarded 
and your hands washed thoroughly before 
handling grit of another size. Next, the 
coated edge of the wheel is broken by 
striking it with an iron rod as shown In 
Fig. 8. If it does not crack readily and only 
dents, it is not yet thoroughly dry. Crack- 
ing the wheel gives a springy cutting edge, 
resulting in a combined wiping and polish- 
ing action. Final step Is to dress the 
tracked edge with a piece of broken grind- 
ing wheel as In Fig. 9. Uso care in doing 
this and bear lightly to cut down the high 
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spots. When the wheel must be recharged, 
this method is used to strip oil the old edge 
down to the bare doth. You’ll find that the 
wheel will cut more smoothly if it is 
charged also with cake pumice. Hold the 
pumice against the wheel as in Fig. II , un- 
til the surface is white and only the top of 
the abrasive grains arc visible. Some work 
polishes best with a dry wheel, but other 
work must be lubricated. For this, a tallow 
stick applied as in Fig. 12 is convenient to 
use, although beeswax, paraffin, lard and 
axle grease also will do. In polishing rough 
work, use the coarsest wheel just long 
enough to break down the surface, then 
switch to the next liner one. Use this one 
until the marks of the first wheel have been 
removed and change to a still finer one. 
Hard metals cut slowly and often come to 
a high polish with a relatively Coarse 
wheel. The softer ones usually must be poL- 
ished further by buffing with a cloth wheel 
charged with either tripoli or whiting. 
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Customers Directed to New Store 
By Lime-Dust Signs 



DHi 
LI Ml 



To stimulate curiosity and direct the at- 
tention of prospective customers to a newly 
opened store, one advertising man used the 
novel method shown. A large can was piv- 
oted to a handle so that it could be rolled 
along the sidewalk, the can being perfor- 
ated with designs of arrows and footprints, 
Dry lime placed in the can sifted til rough 
the perforations as the can rotated and 
formed the designs on the walk. 



Quick-Change Panels Form Pens 
That Can Be Altered Easily 

Time spent in changing the size of pens 
for growing chickens is reduced to a mini- 
mum by one poultry man who mad# quick- 
change panels to slip between posts set in 
rows as shown. The panels consist of a 
wooden framework covered with chicken 
wire and fitted with metal clips on each 
end, which slide along the sides of the 
posts. As the flock grows and requires 
more space, size of the various pens is in- 




creased by merely moving some of the 
panels and storing those not needed in a 
dry place until the next season. 



Drill Press Used to Tap Holes 

In our shop wo 
have many holes 
t o tap but not 
enough to warrant 
the purchase of a 
regular tapping 
machine. Having 
plenty of drill 
presses we rigged 
up one for tapping. 

An auto steering 
wheel was fitted to 
the top of Ihe 
spindle: by hold- 
ing the tap in the drill chuck, we are able 
to tap easily and accurately when the 
wheel is turned by hand. 

- — O, H. Nieman h Freeport, 111. 




Small Reflectors on Lunch Box 
Good Safety Precaution 




As an aid in get- 
ting through 
heavily traveled 
areas safely on 
foot during '"dim- 
out” periods, one 
night worker 
painted his lunch 
box white and put 
small red reflec- 
tors on it. These 
reflected light 
from the dimmed lamps of cars and served 
as a warning to the motoi'ists. 



Diameter of Cylindrical Work 
Measured With Square 

The diameter of 
pipe or other cy- 
lindrical Work can 
be measured by 
using a carpen- 
ter^ square as 
shown. When 
placed on the work in this position, meas- 
ure from the top surface of the latter to 
the crotch of the square and then multiply 
this distance by 4.H28fl, Th# result will be 
the outside diameter of the work. 




138 



POPULAR MECHANICS 






Gumming Circular-Saw Blades on Scroll Saw 



After several filings, circular saws re- 
quire gumming to deepen the teeth and 
round the gullets. You cun do this work 
quickly and accurately on a scroll saw by 
using a File and a jig like the one shown. 
The jig is provided with a close-fitting piv- 
ot for the saw blade, a stop which is wedged 
between the teeth to hold it, and a second 
stop, which is clamped to the saw table to 
limit the depth of cut, In use, a round or 
half-round file is inserted into the scroll- 



saw chuck and the swivel base of the jig 
is clamped to the table in a position to per- 
mit correct engagement of the file with the 
saw blade. Then, running the scroll saw 
at its slowest speed, one gullet is filed to 
the desired depth, after which the second 
stop is damped in position against the for- 
ward edge of the jig. To shift the teeth for 
Filing the next gullet, the jig is pulled 
back slightly and the blade is lifted above 
the tooth stop. 



Wallpaper on This Rack Is Unrolled Easily for Display 



One merchant keeps rolls of wallpaper 
on a display rack which enables him to 
unroll a long strip of the paper quickly so 
that customers can visualize the appear- 
ance of a finished room. Although not 
shown, an X -brace running from top to 
bottom inside the rack provides rigidity. 



Pa rts Tray for Electri cia n* s Ladder 



Here's a handy 
clamp-on tray for 
the top of a step- 
la dder which pro- 
vide 5; an ideal 
place to keep 
small parts when 
repair i n g 0 r 
changing ceding fixtures. It is made from 
an old tablespoon, bent as shown. 
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By C E. Packer 



/^LUTCH trouble does not always 
' w/ mean that the clutch itself is 
defective, but that its operation is 
unsatisfactory* which may he 
caused by almost any part of the 
drive mechanism, especially the 
transmission. Anything that causes 
the transmission gears to clash 
when shifting them or causes the 
clutch to grab, throws undue strain 
on the gears, shafts and bearings 
throughout the drive system* This 
causes excessive wear and even 
breakage of the parts* 

Protection of the transmission 
with a high-quality lubricant is vi- 
tal in two ways: It reduces wear 
and prevents excessive clutch spin, Also, 
"riding” the clutch— keeping your fool 
on the pedal while driving — causes un- 
necessary wear. Light contact of the 
foot brings the throw-out bearing into 
play and everts end thrust on the crank- 
shaft, creating end play prematurely 
while slightly increased pressure on the 
pedal contributes to slipping, which 
wears out the clutch -plate lining and 
may damage Lhe pressure plate as in 
Fig. 3. There is no wear of any kind on 
the clutch when no pressure is applied 
on the pedal. 

In order to shift gears noiselessly, the 
engaging gears should be running at 
approximately the same speed. Even 
when shifting “syncromesh 11 transmis- 
sions, having the parts to be united op- 
erating at similar speed is desirable. 
Therefore, the center disk that turns 
with the transmission is made as light 
as possible. This, in conjunction with 
the predetermined drag of the lubricant, 
brings the clutch io rest quickly when 
the foot pedal is depressed. Insufficient 
lubricant or lubricant with too light a 
body allows free spinning of the clutch, 
which contributes to wear in several 
parts and to difficulty in shifting. If lu- 
bricant of the proper kind as recom- 
mended by the manufacturer, is kept 
up to the bottom of the inspection- hole 
plug shown directly below the transmit- 



5SS«S»» 



140 



POPULAR MECHANICS 




what take^ place; 

WHE.H YOU WORK THE. 
CUJTCN PE PAL > 



THESt PARTS 
TURN WITH 
EWGINEL 



A PIVOT 



EhiSINE 

CRANK" 
SHAFT ) 



TRANSMISSION 
$H AFT 



CENTER TISK 
TORUS WITH 
TftANSttlSSlON 



aajfetemtftj 



CLUTCH CARE 



sion opening in Fig. 1. little trouble will be 
experienced. When gears have a tendency 
to slip out of mesh, the cause may be wear 
or a sprung shifter fork, as indicated in 
Fig, 2. When the fork is sprung the gears 
of the old -type transmission or the syn- 
chronizing unit of the modern transmis- 
sion are not moved far enough to mesh 
correctly. 

Wear in the throw-out mechanism of a 
dutch should be adjusted promptly. If it is 
not done, the clutch may drag or slip, with 
the result that gears or synchronizing parts 
cannot come to rest or will not function 
properly. Few clutches have any adjust- 
ment within the clutch housing. Most ad- 
justments ere made by some combination 
□f sc rew-an d -bolt linkage between the 
pedal and the clutch shaft. A typical ex- 
ample is seen in Figs, 6 and 7, Here the 
pin at the lower end of the screw adjust- 



ment is removed, and the adjusting 
clevis screwed in or out as neces- 
sary to give the clutch pedal a free 
travel of about 1 in. before it acts on 
the clutch mechanism- Lacking this 
free travel, the throw-out bearing 
will be in continuous operation, caus- 
ing increased wear, which will result 
in immediate and serious slipping. 

With the demands for quieter op- 
eration. engine mountings have been 
made softer and in some cars the en- 
gines arc free to move considerably. 

Therefore, the power pulsations from 
the engine are transmitted through the 
clutch. Consequently, when engine move- 
ment becomes excessive due to matting 
down or weakening of its supports, strains 
on the clutch become greater and trouble 
results. Sometimes clutch trouble has been 
stopped by replacing or tightening the en- 
gine mountings. In the case of chronic 
clutch chatter, a general tightening of the 
chassis often has proved effective. When 
we realize that the full power of the engine 
Is transmitted through a clutch disk no 
larger than a dinner plate, it will be ap- 
preciated that any jerking resulting from 
looseness in the drive line can break mo- 
mentarily the grip of the clutch, and cause 
a slight slip, which in itself is not serious 
but causes wear on the clutch facings over 
a period of time. 

Looseness, of rear- wheel hubs on axle 



JANUARY, 1943 



141 




shafts r or even looseness of the 
wheels on hubs over a period of 
lime may cause clutch trouble. 
Also, excessive play between the 
pinion and ring gear within the 
rear axle, or between the differ- 
ential side gears and the axle 
shafts, may result in trouble 
often diagnosed as a faulty 
clutch. And, any looseness in the 
driveshaft either in its splines or 
at the universal joint, may be the cause of 
mysterious clutch difficulty. 

The nuts on the clutch fingers seen 
through the clutch inspection opening in 
Fig. 5, should be adjusted only by manu- 
facturers who have precision fixtures for 
the purpose. The fingers can be seen in 
more detail in Fig, 3, this clutch having 
six finders* all of which must be at exactly 
the same height. When the complete clutch 
pressure plate is assembled at the factory, 
all of the ten or more springs, and six or 
more Singers are checked accurately. In 
time,, the springs may become weakened 
and cause trouble, but if any attempt is 
made by an inexperienced person to com- 
pensate for this condition by adjusting the 
clutch finger nuts, slipping or grabbing is 
almost certain, with the result that further 
damage* will bo done. 

In ears that have a torque-lube drive 
(tubular housing covering the torque tube 
between the transmission and rear axle), 
careless handling of the car may cause 
clutch trouble. For example, should an 
owner of such a car back up against a solid 
object, the impact would be transferred 
directly to the rear end of the motor, which 
is the clutch housing. This could cause 
misalignment between the clutch housing 
and the flywheel. Detail A of Fig, 8 shows 
the manner in which experienced mechan- 
ics check the alignment between the fly— 
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wheel and the clutch housing with the use 
of precision gauges. Detail B shows a sim- 
ilar check that any car owner can make 
when servicing his own clutch. By taking 
a length of stiff wire bent to the shape 
shown, it will be possible to check c Tun 
out** of the flywheel. If the “run out” ex- 
ceeds .005 in., the resulting misalignment 
between the clutch housing and the trans- 
mission will cause excessive wear of the 
spline in the hub of the clutch plate. Fig, 9, 
Often, by tightening one flywheel bolt 
slightly more than another, this condition 
can be corrected within reasonable limits. 
A squealing noise within the clutch may 
indicate that the bearing supporting the 
front end of the clutch shaft is in bad con- 
dition., or that the throw-out bearing is 
running dry r "While some throw-out bear- 
ings have provision for lubrication, many 
of them are lubricated for life. 

One of the most disturbing clutch actions 
results from lack of lubrication of the pedal 
shaft or some related part. Under such 
condition^ the clutch may stick tempora- 
rily* then take hold suddenly. Naturally 
this throws tremendous strains on all parts 
of the car. This condition is particularly 
likely to develop in cars that are operated 
where salt is distributed on pavements to 
thaw the ice. The judicious use of pene- 
trating oil on all moving parts lh±il enter 
the clutch housing, which is done while 
moving the clutch pedal in and out, will 
clear up this trouble. Any tendency of the 
pedal to rub on the side of the opening 
where it passes through the floor of the ear 
may cause trouble. 

Speaking of jerking operation, it may 
seem far-fetched to point out that faulty 
use of the choke can injure the clutch, but 
such Is the case. The jerking action of an 
engine that is operating on too rich a mix- 
ture (or missing for any other reason) 
causes strain on the clutch. Another tiling 
that is responsible for clutch difficulty is 
the use of too light a lubricant in the trans- 
mission, or too much of it, with the result 
that some may work forward onto the 
clutch and cause slipping or grabbing. A 
loose rear main bearing in the engine may 
also cause this trouble by allowing oil to 
pass from the engine into the clutch. A 
clogged breather on the engine may have 
the same effect, in which case the pressure 
built up in the crankcase by blow- by 
around the pistons will force oil out of the 
main bearings. 



Chart of Lumbet Yard in Office 
Helps Customers Find Stock 




To assist his customers in locating vari- 
ous materials desired, one lumber dealer 
made a chart showing the layout of his 
yard. This was hung in the office near the 
manager's desk so that it could he used to 
show customers exactly where to find the 
stock needed and where attendants are sta- 
tioned, The chart has also proved to be a 
big help in acquainting new employes with 
the layout of the yard.. 



Rack to Keep Crawling Insects 
Out of Your Beehives 

Place your beehives on a rack like the 
one shown to keep ants and other crawling 
insects from getting into them. Containers 
on the legs are filled with oil so that insects 
cannot Crawl up them. While the rack 
shown has metal legs and cross supports, 
these can be made of wood if desired. And 
other suitable containers can be used on 
the legs instead of brake drums. 

— E. 0. Cospcr, Ysleta, Tex, 
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site the pins. In use, the chain is h-eid as 
shown while the vise is tightened to force 
the rivets nut.— J. Vick, Church Hoad, Va. 



Whisk Broom Sprays Powder 
In Poultry Nests 

To dust insect whisk 

powder uniformly 
inside poultry 
nests, dip the bris- 
tle ends of a whi.sk 
broom in the pow- 
der and then draw 
them across the 
edge of the nest so 
that they whip the 
dust in a fine 
spray. This meth- 
od is easier than 
sifting the powder from a can, and the work 
is done with greater economy and speed. 



Air Vent in Water Heater Sealed 
With Self-Tapping Screw 

I was called out 
to service a hot- 
water heater that 
was not working 
and found that the 
system was air- 
locked, As there 
was no provision 
made for relieving 
this condition, I 
drilled a small 
hole in a pipe fitting to remove the air. 
When water started to drain from the hole. 



' 'Tarpaulin” on Basket of Bicycle 
Protects Contents in Rain 



Unwinding of Tape Avoided 
By Shellac Coating 



The next time 
you use friction 
tape on tool han- 
dles* wire T etc., 
cover it with a 
coat of shellac. 
You will find that 
it will prevent the 
tape from u n- 
winding and will 
prevent it from 
being sticky. The 
shellac also will provide a shine which will 
give Ihe job a neater appearance. 



One grocery delivery boy keeps a cover 
handy at all times for the basket on his 
bicycle, by attaching two pieces of heavy 
canvas or other waterproof material to the 
bottom of the basket as shown. When not 
in use v the cover is rolled down and tied 
in place with shoestrings. 



Vise Speeds Removal of Rivets 
From Roller Chains 

In order to speed up the job of removing 
rivets from roller chains such as those used 
on bicycles and motorcycles, one mechanic 
converted an ordinary vise so that it could 
be used for the purpose. One jaw was first 
drilled to receive five steel pins of diam- 
eters that correspond with sizes of chain 
rivets most commonly used, Holes slightly 
larger than the chain rivets were then 
drilled in the other vise jaw directly oppo- 
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a self- tapping screw was driven into it to 
seal it. Since doing this, I have repaired 
several heaters in the same way without 
having any of them show any signs of leak- 
ing at the screw. — L, Tatra, Waterloo, la. 



Danger Hag With Flexible Staff 
Rights Itself When Upset 

T □ keep his 
warning flags 
from becoming in- 
effective when 
knocked over, one 
contractor fitted 
them with flexible 
staffs so that they 
would right them- 
selves if struck 
accidentally. This 
was done by in- 
serting the lower 
end of each staff in a coil spring, which was 
in turn inserted into a hole in the base. 



Miter Box Holds Saw for Filing 

If there is no 
vise available 
when you want to 
file a handsaw h use 
your miter box. 

Just insert the saw 
blade in the box as 
indicated, using 
small wedge 
pieces if the saw is 
too loose. The box 
permits locating 
the saw at the 
most convenient 
angle for filing. 



Stamp Pad Prints Gasket Patterns 

When you have 
duplicate gaskets 
to cut from thin 
material, you can 
mark the patterns 
rapidly by using a 
rubber stamp pad 
over the pattern or 
sample. The pad 
should he fully 
moistened to make 
clear outlines. 






Pulling Fence Posts Done Easily 
With Wheel and Tractor 




The tedious job of pulling wooden fence 
posts was simplified by one farmer who 
uses his tractor for the work. A divided 
corn-planter wheel is placed against the 
post as shown, after which a chain is 
hooked around the post near the ground 
and run over the wheel to the tractor draw 
bar. Use of the divided wheel prevent? the 
chain from slipping to one side, thus giving 
a continuous pull on the post. 

— Wh C- Lammey* Sandwich, 111. 



Chain Provides Two-Way Chock 
For Platform Track 

Carried on the handle of a platform 
truck, a short length of heavy chain serves 
as a handy two-way wheel chock to keep 
the truck from rolling down an incline 
while it is being loaded. One end of the 
chain is fitted with a hook so that the ends 
can be locked together, making it impossi- 
ble for the chock to work away from the 
wheel. 




JANUARY, 1943 



145 



^Mow 




MILLING CUTTERS 
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PI W Wit courtesy Hr&v.n und Sharpe Cd 



By H. J. Chamber-land 



\/TILLING cutters can be kept in lung 
service if sharpen cd before they be- 
come? excessively dull, otherwise so much 
metal must be removed that the life of the 
cutter is shortened proportionately. Also, 
by constantly keeping the cutters in good 
condition, accuracy and quality m the re- 
sults obtained will be uniform 

Special grinding machines: For grinding 
the cutters there are special machines such 
as the one shown at the upper right corner 
of the opposite page and in Fig. 2. As a 
modern precision grinding machine is well 
balanced, rigid, has case of operation with 
universal adjustments, its use is preferable 
to the use of a lathe and grinding attach- 
ments. Although exact details of grinders 
made hy different manufacturers may 
vary, they arc basically similar in general 
arrangement and operation. 

Clearance angles on cutters: On most 
milling cutters, except formed cullers, the 
"land” or narrow, flat portion just behind 
the cutting edge of each tooth, as illustrat- 



ed in Fig. ■8, must be ground down to retain 
the edge. The land slopes downward from 
Ihe edge to provide clearance and this 
clearance angle varies from 4 to 7 degrees 
for peripheral teeth, {teeth on the circum- 
ference of a cutter), and 2 or 3 degrees for 
side teeth. The width of lands varies with 
different cutters; for mills less than 3 in, 
in diameter, las in, is ample and, on mills 
over G In. in diameter, r Vis in. lands are per- 
missible. When grinding down the lands 
they become wider, necessitating removal 
of metal from the rear of the land at a sec- 
ondary clearance angle as shown in Fig. 8. 

Grinding wheels commonly used: Either 
a cup or a straight disk wheel may be used 
for grinding ordinary milling cutters, A 
cup wheel grinds flat lands hut a disk wheel 
grinds a slightly concave land, which 
causes the cutter to dull more quickly. 
With this in, view, it is best not to use a 
disk wheel smaller than 5 in. in diameter. 
As the land generally docs not exceed Vin 
in., the slight amount of concavity pro- 
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duced by a 5 or 6- in. wheel is not objec- 
tionable, A cup wheel should always be 
used to clear end teeth of end mills, and 
given preference for grinding teeth of side 
mills, although, as shown in Fig. 5, a disk 
wheel may be used for the latter operation. 

Tlir tooth rest: When grinding a tooth H 
it should bear against a tooth rest, also 
called a finger rest, which is set to conform 
to the spiral angle of the teeth as shown 
in Fig. 1, so that the portion being ground 
always will be at the Correct angle. Ill the 
grinding operation shown in Fig. 3, the 
grinding wheel cuts from the fronL toward 
the back of the tooth, in which case the 
operator must be extremely careful to 
hold the face of the tooth against the rest 
constantly , or the wheel will pull the cut- 
ter in its direction of rotation. Naturally, 
this should not be attempted by a begin- 
ner. For a 30 -degree tooth spiral, the rest 
may be adjusted vertically, but for a 45- 
degree angle, it is tilted to avoid grinding 
off the top at an impractical angle. The edge 
of the rest must bo ground slightly convex 
to bear against the tooth snugly— not to 
touch at the corners only as in detail A r 



Filiation of center lines when grinding: 
When using a straight wheel to sharpen a 
cutter with radial teeth, (face of teeth co- 
inciding with line from center of cutter to 
cutting edge ) T whether the cutter is straight 
or spirally fluted, the tooth rest is adjusted 
so that the face of a tooth is horizontal as 
in Fig. 3 -A. The amount of clearance angle 
of the land is determined by how much the 
center line of the grinding wheel is above 
the center line of the cutter. On mills that 
have undercut teeth, (face of teeth cut at 
an angle to the radial line as in Fig. 3-B,. 
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the toolh rest is adjusted so that Che edge of 
the cutter is on the radtal line, the center line 
of the cutter being below the center line of 
the wheel When using a cup wheel the re- 
lation of the center lines of wheel and cutter 
is immaterial as the grinding is done on the 
side of the wheel. When a cup wheel is used 
to grind a cutter with radial teeth, the tooth 
rest is adjusted so that the face of each tooth 
is in dmed at an angle equal to the amount 
of clearance angle desired. This set-up is 
shown in Fig. 4 -A. When grinding is done on 
teeth that are undercut a^ shown in Fig. 4-B, 
the angle at which the face of the teeth is in- 
clined must be increased to compensate for 
the undercut, rand the tooth rest must be tilt— 
od al an angle as indicated. 

Computing tooth an- 
gles: Fig. B shows en- 

i larged views of radial and 

undercut peripheral 
teeth. Line B in the up- 
per detail is on the center 
line of the cutter. The 
angle included by lines A 
and B is 90 degrees and 
the clearance angle be- 
tween lines A and C is 5 
degrees. In the lower de- 
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tail, the tooth has a 10- degree un- 
dercut between t lie center line and 
] j 3 K: B, producing an 80-degree 
angle between lines A and B. For 
checking these angles, a set of 
gauges as shown in Figs, 6 and 7 
will be found convenient. They 
may be made of 1 m-in. stock h case- 
hardened and kept on a key ring. 
Sharpening set-ups: Generally 
cutters are sharpened by mount- 
ing them on gang or stud arbors. 
The conventional procedure is to 
use a tube -style arbor to mount 
the cutter, after which the assem- 
bly is traversed on a bar either 
fitted between centers or clamped 
Lo a work head as shown in Fig. ill 
This photo shows sharpening the 
peripheral teeth of ?\ staggered cut 
side mill. Fig. 13 shows a set-up 
for sharpening a double -angle 
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cutter. Such cutters are sharpened like straight- 
fluted mills. After successive sharpenings of side 
teeth, side mills lack clearance a( the point indi- 
cated in Fig, 12. To remedy this 1 use a narrow 
grinding wheel to increase the depth nf the spacing 
between teeth as shown in Fig. 11. 

Test for cracked grinding wheel: A grinding 

wheel should never be left on a bench or machine 
table. If you find any grinding wheel out of its 
proper place, pass a bar through the hole and tap 
it gently with a (lie or screw driver as shown In 
Fig, 15. If the sound has no ringlike continuance, 
the wheel may be cracked and should not be used. 

Dressing the wheel: The results of dressing the 
face or side of a grinding wheel with an abrasive 
slick are quite different from the results obtained 
by using a diamond dressing tool. Both ways arc 
shown in Fig. 14. When grinding down a cutter 
tooth about .005 in. with a wheel dressed by means 
of an abrasive stick or stone, the surface of the cut- 
ter edge wit l appeal* as shown in Fig, 1 3- A, if mag- 
nified about 100 limes. The 1 Fills" will soon crum- 
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ble and the tool will he dulled 
quickly. If the wheel, dressed 
roughly with a few rapid passes 
across its face with a diamond 
dresser, is used to 
grind down a milling 
cutter M5 in., the 
magn i fied c u < te r ed ge 
will resemble the 
view shown in Fig. 
1S-B. If, after this, 
the grinding wheel is 
faced by taking a few 
slow passes with the 
diamond dresser, and 
then grinding the 
cutter tooth only ,002 
or .003 in., the im- 
proved surface, when 
magnified, will look 
like Fig. 18-C* Then 
it only remains to impart the final super- 
finishing touch. 

Grades of wheels to use: For the primary 
and secondary grinds, “white 11 wheels arc 
preferred by many. Using the symbol of a 
\v l ■ ] 1 known manufacturer, a 3860- K5BE is 
the correct wheel to use for this purpose, 
it being run at a speed of 5.000 to 5,500 
surface feet per minute, (sXp.m), For 
the Euperfiniyhiny operation, a 37320^J8L 
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wheel 15 substituted and the 
speed should he reduced to ap- 
proximate ly 1,000 s.f.p.ni. This 
wheel does in a few minutes 
what would require u.n hour's 
time by hand stoning, It seldom 
requires dressing with the diamond tool as 
it is intended to remove only .001 tn .0015 
in. of metal to produce the desired finish. 

Sharpening mill with inserted teeth; Fig, 
17 shows a 12- in. inserted- teeth mill being 
superfinished on the side teeth. To ovoid 
errors of runout, the procedure described 
in Fig. 16 is quite dependable. The cross- 
feed is adjusted to remove from .003 to 
,005 in, of stocky dealing teeth A, B. C and 
D. Then tooth A is returned to the grind- 
ing wheel and every tooth is cleared in 
succession. Difference in sparking shows 
whether or not the teeth are equidistant 
or alike radially. For the second cut, the 
cycle is repeated with teeth E. F s G and H, 
but only half as much stock is removed 
from the teeth. 

Funned cutters: In sharpening formed 
cutters there Is no clearance angle to con- 
sider. The secret is to preserve the orig- 
inal tooth face and the spacing between 
the teeth so they will cut alike. Formed 
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cutters with radially cut teeth will not du- 
plicate their form on work if the radial 
face is altered. 

A dish or saucer -shaped grinding wheel 
is used to sharpen formed cutters. As 
shown in Fig, 19, the straight edge of the 
concave side is used for straight-fluted 
mills, and the angular or convex side for 
spirally fluted mills. The area of wheel 
contact when grinding straight-fluted 
mills, is shown in the lower left detail A 
of Fig, 19, When sharpening spiral teeth, 
the area of wheel contact is limited to its 
radial line as in the lower right-hand de- 
tail A, otherwise the curvature of the spi- 
ral could not be duplicated. 

Til ere are several set-ups to sharpen 
formed cutters so that the flutes may be 
spaced accurately,, speaking of straight-cut 
mills exclusively. A set-up frequently 
used is to mount on the at'bor with the 
formed cutters, a plain cutter having the 
same number of divisions, so it can serve 
as an indexing head as in Fig. 20. The first 
step, regardless of set-up, is to align the 
tail center with the straight side of the 
wheel as in Fig. 19. The crossfeed must 
not be disturbed as the radial line is estab- 
lished already. With the nut loose on the 
arbor, the face of the first tooth to be 
sharpened is positioned against the cutting 
side of the wheel and then the nut Is tight- 
ened securely. The face of the Looth of the 
plain cutter must contact the rest when 
the tooth to be ground is positioned cor- 
rectly; The amount of stock to bo removed 
is regulated by raising the rest slightly , 
which will not affect radial adjustment. 
In Fig. 21 a similar but larger cutter is be- 
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ing sharpened but in this case o standard 
indexing head is used. Fig. 22 shows a 
lixlure commonly used to test equidistance 
of cutting edges. While the cutter shown 
is of the gear type, the fixture serves for 
any kind or width of cutter by using the 
proper adapter bushing. A radial gauge is 
also provided. 

In shops where formed cutters are used 
sparingly, the radial gauge shown in Fig,. 
24 is handy. The periphery should be 
checked with a dial indicator. For the 
sharpening operation shown in Fig. 23* the 
tooth rest indexes from the back of the 
teeth, This procedure is quite practical as 
this surface is never ground, Fig. 25 gives 
an idea as to what i_s meant by a ground 
eccentric clearance. The set-up to sharpen 
teeth of a plain cutter this way ia identical 
to dial for sharpening teeth of formed cut- 
ters. Instead of grinding the face 1 the 
clearance angle on the teeth is produced 
by forming the face of the grinding wheel. 
Sharpening spiral hobs, Fig. 2G 1 demands 
special provisions. Faces of spiral teeth are 
sharpened as flutes are milled. The grind- 
ing wheel is set at the angle of the spiral 
as shown in the right detail of Fig. 19. The 
face of each tooth is aligned with the con- 
vex side of wheel, after locating radially. 
Next month: Die Making 



Bracket on Micrometer Beading 
Speeds Duplicate Measurements 



MfCROMETER 




When a number of pieces having the 
same dimensions and tolerances are to be 
checked with a micrometer, considerable 
time can be saved and eye strain avoided 
by marking the high and low permissible 
readings on the micrometer,. When those 
two marks are connected by a line to form 
a bracket, a glance will enable the operator 
to tell instantly whether or not the meas- 
urement comes within the specified limits. 

—Bob Hewitt* West Hartford, Conn. 



Trap Door to Basement Entrance 
Kept Open by Adjustable Holder 




When trap doors in the sidewalk in front 
of his store must be opened to enter the 
basement* one merchant uses an adjustable 
holder to keep them in a vertical position 
and, at the same time h support a red warn- 
ing flag. The flag and the position of the 
doors serve as a double warning to prevent 
anyone from accidentally walking into the 
opening. The holder is made from two 
lengths of pipe, one small enough to tele- 
scope inside the other. Several holes are 
drilled through both pipes* and a length of 
iron rod is inserted through the holes to 
lock the adjustment of the holder* thus 
preventing the pipes from being pulled 
apart or forced together while spanning 
the doors. The iron rod also serves as a 
support for the flag. 



Where to Locate the Set Screw 
In a Homemade Boring Bar 

Machinists who make iheir own boring 
bars of round or square stock often expe- 
rience trouble at 
point A because 
tli ore is insuffi- 
cient metal to al- 
low proper .tight- 
ening of the set 
screw without 
stripping the 
threads. Locating 
the screw at point 
R not only gives 
the tool longer life, but also allows entry 
into smaller openings in the work because 
the screw docs not project beyond the body 
of the bar. 
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Straw Cushion Slips Over Seat 
Of Farm Implement 




A comfortable cushion, which will re- 
main in place nn a Farm- implement seat 
with little or no attention, can be made by 
filling a burlap sack half full of hay or 
straw. When the hay is in place, sew across 



the middle of the sack to hold the filling. 
Then, turn the remaining portion ul the 
sack inside out to draw the cushion portion 
inside it. The pocket thus formed is slipped 
over the implement scat, with the cushion 
part on top. 



Holder to Place Flat Washers 
Centrally Over Holes 

When placing washers exactly over a 
drilled or tapped hole, this holder will be 
found useful. It 
can be made by 
bending a nail or 
small rod as indi- 
cated depending 
on the size of 
washer. In use T 
the washers are 
slipped onto the 
holder and then 
the point is placed 
directly into the 
hole and one or 
several washers fed off as required. The 
holder will be found especially useful on 
production lines and other places where 
quick placing of the washers is essential 

— Allen Fiske, Chicago* 




Forty Motor -Driven Tools You Can Make 






Do you wani a mo io riied workshop that [j Fr>s xpemive,, will speed up your w-ork and do El a«u- 
ratetyt Then don't fail io get I his amazing baokl It ihew& every deloiE and explains in non -technical 
Style just haw 5 a 90 about making forty different machine)* The malarial used la build Ihetn IS avail- 
ably dirndl anywhere— slandard iron and brass Mock, Wood, pipe* old aula parts, etc.., which can be 
picked up far almost nothing. If you wan I to earn extra money by making ihingi in your spare tim* 

to se-I L you’ll n r r ef to employ ffttt production raiBlbod * 
only passible wjih motorized equip men I . Building just 
one of the tools described in this book will pay tar it 
many times. -Send far you* copy now and jtarl making 
the machine you want. 



Only $1-25 postpaid 
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SOME OF THE MACHINES DESCRIBED 



1 0-1 n. Circular So w 
Midget Circular Saw 
Sliding Cut-off Saw 
Scroll Saw 
Band Sow 
Drill Press 

Wood -turn ing Lathe 
Dilt Sander 
Belt Sander 
Drum Sander 



Stroker Bp 1 1 Sander 
Hand Bell Sander 
Small Shaper 
Heavy Duly Grinder 
Small Farlable Grinder 
Melal-iurning Lathe 
Hack Saw 
Filing Machine 
Milling Unit 
Abrasive Cul-aff Wheel 
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First Aid for Receivers 

PART Vm 

rpwo devices which are responsible for a 
^ large portion of radio noise conditions 
are automatic switching circuits and com- 
mutator-type motors In operation, these 
create intermittent sparking as a result of 
rapid change of electrical conditions, This 
sudden change in current causes the motor 
to act Eke a small transmitting station, 
sending out waves which find their way 
into receivers as illustrated in Fig, l s un- 
less suitable filters are employed, 

A simple remedy for eliminating a great 
deal of interference from a nearby power 
line is to run the antenna at right angles to 
such a line as shown in Fig, 2., In difficult 
cases connect the lead-in wire at the far 
end and bring it into the house through a 
buried shielded cable. Conducted energy 
passing through the power line may be 
picked up over a considerable distance, di- 
rect radiation however does not extend far 
from the source of the interference. 

The location of the receiver in the home 
is often an important factor, and most set 
owners have found reception in some 
rooms freer from background noise than in 
others. If you have a console set do not 
push it directly up against the wall as illus- 
trated in sketch Fig, A, For best tone qual- 
ity keep it out at least 6 in. from the Wall, 
or place it across a comer of the room ns 
shown in photo B. 

(To Ijb tonlirusd) 
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SIMPLE FOUR-WATT 



By $. Johnson, W9LBV 



TVTO POWER transformer is required to 
^ ^ build this "music maker," which is an 
excellent performer considering the few 
parts used, It has pleasing tone quality 
and ample volume with an ordinary record 
player for rumpus-room dancing and sim- 
ilar entertainment in the home or recrea- 
tion center. The output is slightly over 4 
watts, with the volume control ‘Tull on,™ 
more than enough for small groups. 

An easy project for radio students, the 
a,e,-d,c. circuit eliminates the need for a 
power transformer. It uses 4 standard 
tubes: one GC5-GT, for the first audio, two 
25L6-GTs as power amplifiers and a 
25Z6-GT rectifier. All of the parts are standard 
values* most of which may be found in a well- 
stocked ‘^unk box/ 1 Only a few common hand 
tools are necessary to build the unit as it em- 
ploys an easily worked hard pressed wood base. 
This base is mounted on a wood frame which also 
serves to support the %-in* soft pressed wood 
baffle to which the speaker is bolted. 

The panel and base details are given in Fig, 1 T 
and the simplified wiring diagram appears in Fig. 
2, This is a bottom view of the base and shows 
all connections are made on the underside with 
the exception of the leads running up to the vol- 
ume control and switch* Three cabled leads from 
the 8- in. speaker terminate in a plug made 
from the base of an old 4- prong tube; this 
plug is inserted in the 4 -prong cable socket 
as shown in photos A and D. Wire the vari- 
ous parts carefully and check each connec- 
tion with both the simplified wiring diagram. 
Fig. 2 , and the schematic circuit diagram. 
Fig, 3. Photo E shows the actual arrangement 
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A.C-.D.C. PHONO AMPLIFIER 







of die parts under the base. 

No. 18 or 20 push-back hook- 
up wire is easiest to use, al- 
though L 'fa ell wire 11 will do 
very nicely and is available in 
many Jl ten tn a dollar” stores. 

Be par lieu la r 1 V c a ref u 1 i n w i r- 
ing the sockels h the easiest 
mistake. Note 
"dead” No. 6 prongs 
sockets serve as tie 
points for some of l he fixed 
resistors and condensers. 

The universal output trans- 
former is mounted directly on 
the speaker, the primary leads being 
cabled to the plug. With most output 
transformers of this type the laps to 
provide the proper load for two 25LG- 
GT tubes will be 1 and 6* When com- 
pleted, plug in the tubes and speaker 
and test the unit. As soon as the tubes 
warm up you should hear a slight, hum 
in the speaker. Now plug in the cable 
(Co nil n wed lo 172) 
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Safety Code Oscillator for Radio Students 
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IT ERE is a code-practice oscillator that 
1 1 produces a pure tonte and is safe to 
operate. The tone generated is a true sine- 
wave uf about l h 2Q0 cycles with no har- 
monics. The builder will note that the tone 
closely resembles the actual signal heard 
from a receiver* which is a decided im- 
provement over ordinary code- practice 
oscillators that quickly tire the student. 
Anyone can build and operate this simple 
unit that works from any standard 105 to 
125 volt a.c, or d.e. house lighting circuit. 
Designed so Hi at the actual working 
voltage is only 25 volts, the same safe low 
value applied to the healer of the 25A7-GT 
tube is also rectified and filtered and then 
used for the "B’ 1 supply to the pentode 
portion of the tube. Junk box parts may 
be used as the values specified are not 
critical. 

The oscillations are produced by feed- 
back between windings of the audio trans- 
former shown in diagrams Figs. 1 and 2 P 
and photo A. Any interstage type trans- 
former with a ratio of 1 to 1 or i to may 
be used. It may be necessary to change 
the .001 mfd. condenser to a higher or lower 
value to obtain Ihe most suitable tone, as 
this condenser controls the frequency of 
the signal produced. If the transformer 
has a center tap, just ignore it The 
500,000-ohm (!£ megohm) grid leak may 
be any value from 
250,000 ohms to i meg- 
ohm, Paper type con- 
densers may be suh- 

■; Continued to page 174) 
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RADIO SUGGESTIONS 



(A) Blanks for home record in-g 
cul from old negatives 

provide an economical -way 1o 
C?c perimnnl with -audio amplifier 
sound effects, Ond for making 
practice r u c a r d i n g e, that you 
want letter perfee! before you 
pur them on commercial blanks. 
See ypyr fa m Ely dad or for a 
supply of discarded negalivesj 
remove the film and use on old 

blank far a patlnrn. tenter the 

spindle hole, and locate the 
lac king -pin hole, on a small 
wooden template, A pah of di- 
viders, a raior blade and a 
small hand drill ar$ necessary 
laoSs, Use common waad bits 
feu the holes and reverse to cut 
clean. Ri iiordinpi may be made 
an baih sides; use an old blank 
under the negative for pm per 
Cutting needle height 



i'B« Handy lest light for ilium inciting 
hard -I tj- T l 30 <h iqrciws if] dork corners 
operaios an regular line voltage; a 
transparent plas-lic cever protects Itie 
bulb from breakage 



RETAINING 

GIHFS 



■ €' Battery plugs fit plug- 
in dry A and batteries; 
make convenient connec- 
tor for student sets. ItJ) 
Plastic speaker grill cover- 
ing replaces metal doth 



wttery' I 



‘^T-- CASTORS' 



YJCCitBLhCH 



•!E) Homemade storage- batiery dolly for the work- 
bench is a time and labor save-r. « F ! Experimental 
plane local or for citizen listening post employs a 
weatherproofed pressed wood horn an a wood frame 
and an adjusiablc moon ring. (G! Slots sawed in 
luhc^htiic cail form help reduce loss.es on high fr^. 
qur-ncy bandg, Duca Ct-menl holds turns in place. : H; 
Mounting for panel light ha* transparent molded cap. 
[V, Handy take-up reel for ‘■"mike" cpfd. >J.i Recharg.. 
iog 6-voll ballery on 12 or 32-volt d.C, farm supply 



£ir<E CORp U 
r-T^UXY U 
*CW*TiER tvElShT 



.LIST. Aunifl St'ai&N 



TO FIT IN 

EtfUH ErdJCH. flL«^rv 
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High Standards for S-W Receivers 




So close are the tolerances to which man- 
ufacturers of “wartime” communications 
type receivers work that instruments 
worth many thousands of dollars are need- 
ed in making the final tests to insure that 
each receiver produced is up to the high 
standards established for it in the design 
laboratory. The photo shows one of sev- 
ere 1 such final- test positions. 



4-Xufee A^C.'D.C- Training Kit 

Designed for defense radio training* this 
4- tube t.r.f. receiver is available in a kit 




that contains ail parts except the lubes and 
speaker. Compact high- gain shielded coils 
are tuned with a 2 -gang condenser, and 
the frequency range is from 530 to 1600 
kilocycles. Provision is made for mount- 
ing a 5 -in. dynamic speaker. Diagrams are 
supplied by the manufacturer who claims 
that the set has good sensitivity and pleas- 
ing tone quality. 



"Acoustic” Sound-Level Meter 

Opening fields that high cost and lack of 
portability have closed to former equip- 
ment, this compact instrument covers all 
usual sound measurements. Some of these 
applications are measurements of noise 
produced by electric refrigerators, trans- 




former hum, comparison of radio and pub- 
lic address speaker efficiencies and noise 
surveys in offices and public buildings. A 
crystal microphone of the non directional 
“ball” type is employed; the output of this 
microphone passes thru ugh a battery- 
operated amplifier to the indicating mo ter. 



Btu&pfints covering fiinpIrfiGd radio construction ar- 
fieFei in this -and past issues tire avail abta for 
each. Many papul-nr In i led cjrcuils for beginners^ stu ■ 
denfs and a?tperimenlerf may be built willi u3^d parts,. 
□ failed material lishs can be obtained from Popular' 
Mechanics Radio Department vpen receipt of postage. 



NEXT MONTH — Two Modern Crystal Sets for Beginners. Designed to meet a de- 
mand for low-cost, efficient receivers for students; one is a straight crystal set and 
the other employs a crystal detector with a tube as an audio amplifier. Also — 
Radio Set Serves as Automatic Eire Alarm; and First Aid for Receivers, Part 9. 
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Your Favorite machines 




Cuts Rotating Bands 
tor 20 mm. and 37 
mm, Shells. Saves 
Time, Reduces Waste. 






VTA 

M I LW.AU K E E 



• On rotaLing bands for 20 mm. shells,, 
ihe Delta Cut-Off Machine using a dia. 
sttol blade* .045 thick, 144 teeth, raised 
output from 20 pieces a minute to 50 per 
minute and the barring operation was 
entirely eliminated. All rings were held 
to required tolerances* A simple clamp 
and special Teed mechanism furnished by 
the user were employed. On the rotating 
hands for 57 mm. shells, output was in- 
creased from 10 pieces per minute to 2 5 
pieces per minute! In alt instances waste 
was reduced 50%l 

Previously this job had been handled 
on screw machines. Think what this 
means: A Delta Cut-Off Machine costing 
approximately S250 on these johs pro- 
duces twice as fast as a 
SfiOOO screw machine,! 
eliminates burring op- 1 
cratioaj reduces waste 
and releases the screw | 
machine For work it can ( 
h a i id le rsio re clfid e nt 1 y , 1 



TO ALL KDMf CRAFTSMEN: 

I0(J^ of ilit present nuipu[ ai Helen 
ni iidii uts goes i mo the wax program* 

Thus i Jit machine tv? can not sell you 
is helping build the arm^menij 
needed EC win she war, During this 
period k Delia en^in^fiW and ru- 
search continue apace. When e lie 
wkJT is oner, smd home workshop 
chips resume flying* you ;ate assured 
more JleJui machine \ a lu-c than c veil 
In the meantime, keep itt touch 
wit h latent du e lo p me nts i n t he crufis 
held by subscribing to the Del no 
H rani. This unique craft&imn’& maga- 
zine is published <‘i times a jt-ar — 
during the months t hilt every home workshop owner 
can best use if. It is crowded with exclusive new and 
iJt iTc- rc a l plans and ideas— plus hundreds of helpful, 
practical diop suggestions, Mail the coupon sod ay! 



THE DELTA&ftAU, PUBLISHED B¥ 

The D fills Mnnufacfllrinti CempfrnY 
GflQ-A E. Vhttttifli A*r . MH vwauli-^., Wit, 

CiMitttTiien: I r-iscl^- -SQhr f r&\n *>r ntiirnfK: Tor tli " 
| h i ^ Lt i ■ ^ i .Stk umrth in chr: -r-i- Ml c l'ic-Ul! — Ej £■ r.; i-^iiis ul 
iLid Dijitfletaui. 

Name-, - . . i - 

Ai I I I ! I- ■ ■ 



City . . . . . . . Sltl I? m 

□ Check li-'ri- iirnl c-nr ki =i- SI LF yazi wish 2 yourb' i 
riul.Ti.Ti|i£i>jii <12 i-in-i lkT iEig UeSlEnfirfieu. 
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X t&e Spot 



Ihli fail aptrailng eptjcpl Lind #fattrieal rebel ulvtt 

almall inlla nlijf 1 bt ifllrltel* "Wlhamfiplittil ^fobltrali 
of prllllery fire. Lr Trnniiniri Shu anaw^n m E-chan ito lly 

to lh« gnrt and wh**li which tlivefi aod rrevtrai 
the gen barrel. 



.Argus- il proud af having a pari in building tha-xa- 
□ maxing fire-cantrcl jnifryment? thot flltnfhi 




flh such deadly unity Jo the largel 



BUY WAR BONDS 



INTERNATIONAL INDUSTRIES, INC. 

ANN A HE OR • MICHIGAN 



Fine AflterFfefl &Wn Cameroi * AwaFwn Epc/j'p 




Aciui.1 sm V Pill 4 



Char^pi^ri *p*?k fiit itHtdeJ p * 5 engines jeivc the 

Ammu depend able perform once as i^lRr Chmipiyns, 
£j] I me lit sejJttL SLEJLmjjdn? jafuliipr Alloy nuL-d It point 
eluctfodes fur easy Parting, One pittfe OdOartf action. 




GOOV NEWS' 



For Future 

SYNCRO SAW Owners! 



CHAMPION 

SPARK PLUG COMPANY * TOLEDO, OHIO 



Maps for the Air Age 

(CO n 11 rt li k d frqm ppgti 32) 

Maine coast and the stratosphere highway 
passes over Iceland and the lower tip of 
Greenland, 

Tokyo is &A23 miles from the Panama 
Canal via the great circle route which 
passes over Dutch Harbor, Salt Lake City 
and Houston. The shortest way from Ok- 
lahoma City to Ceylon is almost directly 
over the North Pole — 0,500 miles. 

Air distances are converted quickly to 
flying hours which are reduced by every 
advancement of aviation. Some distances 
that loom significant in the air -age world 
are: New York to Chungking* 7,500 miles; 
Fairbanks, Alaska, to Berlin, 4.300 miles; 
San Francisco to Sydney* Australia, via 
Honolulu, 7,548 miles, and Duluth to the 
coast of Norway* 3,750 miles, 

A new globe that is helping correct the 
general cast-west misconception of dis- 
tances from the United States — “-Europe is 
straight east; Asia is straight west” — has 
what is called a universal mount. The ball 
turns freely in a cradle. A vertical ring 
over the top holds it in place and hinged 
blades on either side are used to measure 
great circle routes. By placing the United 
States at the zero point on the blade, one 
can see quickly that Europe is more nearly 
north than east and [hat Asia lies to the 
north instead of to the west. 

Map companies today are doing their 
largest volume of business in history. A 
leading company estimated its total out- 
put this year “in the neighborhood of 100,- 
000,000 maps.” Never before have persons 
been so interested in the entire world. The 
maps that are found in almost every edition 
of newspapers testify to the demands of 
ihe public. 

Where is Palembang? Unalaska? Port 
Moresby? Petropavlovsk? The chances 
are that you know or have a pretty good 
idea* How far is it from Hawaii to the Mar- 
shall Islands? From Dutch Harbor to 
Tokyo? From Vladivostok to Yokohama? 
From Dakar to Panama? These are vital 
questions and u war-conscious America is 
busy getting the answers. 

The importance of maps in enabling a 
person to grasp the scope of global war was 
stressed by President Roosevelt when he 
asked the nation to look at “a map of the 
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whole earth” while he gave a radio address. 

Not only on the home front are maps 
helping fight the war, but in the wardrooms 
of warships, staff headquarters behind the 
lines. In cabins of giant bombers and in the 
training stations and camps for the army t 
navy and marines. The spectacular com- 
mandos are drilled in map 3’eading until 
they can tell at a glance the topography of 
a coastal area where an attack is planned. 

Making maps from aerial photographs, 
now developed to a high degree by the 
army, did not become widespread until 
after World War L It took years of experi- 
ment before accurate maps were made by 
air survey methods- The American Geo- 
graphical Society spent six years mapping 
northern Labrador from 600 aerial photo- 
graphs and designing special instruments 
for the work. Now the army completes a 
sketch from an aerial photograph in the 
held and rushes It to troops moving to a 
new position on the battlefront. 

Meanwhile, the "mills” of the map-mak- 
ers arc grinding out maps for peace as well 
as war, commercial maps to further the 
interests of hundreds of industries. These 
maps, based on careful research* outline 
trading areas, concentrations of popula- 
tion, divisions formed by highways and 
railroads, rich agricultural districts, the 
location of mineral deposits, oil wells, and 
contain other important information. A 
unique map, prepared by Dr, John M- Wig- 
more of Northwestern University, traces 
the world's legal systems. Maps, always 
colorful, are also made for decorative pur- 
poses and have been used to cover the en- 
tire walls, ceilings and floors of rooms. 

More road maps are made than any other 
type, Last year more than 120,000,0*00 road 
maps were printed, mostly for largo oil 
companies and state highway departments. 
Sometimes a single road map is changed 
four times in one year, necessitated by new 
highways and the improvement or deteri- 
oration of old ones. 

Maps of all types are undergoing con- 
stant change — a change that has been con- 
tinuous since the first primitive man 
scratched the outline of river, hill and tree 
on a piece of bark. Each change is dictated 
by man's conception of the earth. None has 
been more revolutionary than the map for 
the air age — the map that points the way 
to American leadership in the postwar 
world. 




For BETTER WORKMANSHIP 

Good workmanship^ thuds the inevitable 
result of owning goW tools— PLUMP tools! 

All one-piece hardened steel heads with 
hand less ecurely driven . ski I ! fill I y bala need 
and with flared grip for control. Plumb 
hammers and hatchets have been the choice 
of craftsmen for generations. Who's giving 
you a Christmas gift? Let them see this ad! 

FAYETTE R* PLUMB, Inc. « PHILADELPHIA, PENhFA. 



PLUMB 



HAMMEJtS # HATCHETS ■ AXES * SLEDGES 
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*t'U TAKE TME WMITt ONE EVER? Tlrtt* 



EASY 
TO READ 



—easy to deiia— unconditionally guaranteed Far 
OPt year. The cratk-pruut surface is bonded 

to the Sltel — protects il from niSL, 2 5. 50, 75, ICO 



ft. lengths* Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 



KEUFFEL * ]E$S F.R CO- Hoboken, New Jersey 






ARKOORAF 

PROTECT TOUR TOOLS FHQM THEFT 

Writ* «*• I 1| r-jn LTU i- l ftll -1 Z.illlPWf'I' -'WlL f'l' <-|lF l.*rJ- 
■ -’L ■M -1 fill—-' “--5 L-.FlFvn.rr ;- ■ ■■■ . '.V f/iii, 

Like ■»rL , :iii nT, |. ,pw Ifa «« f*ti' n - 

ri.-jL- .- J l-j met lifJ^r, ruu*+L inn - in? 

Complete- Outfit i'i*n*ii1 An***- 1 ™ 

Inl>-|r-ri iliiiFi ri !- :l r ..-‘-'il'iP >»'•— WiritH rnd*- r . 

AfckO&W Pin L4f ,1*93 # SXSuA&U^llind.Clit*. 



ICTORy 

A FflLFV Autrunntlr TNirf Altfl SiaiuL clmiJar 

jijJ IhkiaJ him 1 . > L'l-I LTf Ctiaifc LhM iivl l-m nl I itvT . 
r<-n|H.y fiiL-H hii l-i ■ ■{‘■ill s.^i-ior. frlnjL- Hhn-ni |i 7 uii*r. They 
■ n>-riT. M 1 !fcp. rir-iHJLirr-mii Lp.< 40 ^ f In planC^. 

mi]].*. The mt* ilffun ANil-e i^h', fm\ f ji 4jli JLIcj Jinrl 

ri'iSui-L-i univ nr-.'^kJirf. TV H iii ifif CitcraLuru. 

FOLEY MFC. CO. P US -3 FbIhj UIJr., Minn. 



T M Rff, l? t S* Put. Off, 



LOOK 
Fpi Trili 
DISPLAY 



real engine value 

The Ci. If. Q. in a rnardiLturt ^lh^ILeh! eufcliie 
cIlu! really Dpnroleti. Ovrr I.'i.IXjIJ h<iki iii 
ike la&r year. Nmyf F» yew flhiiisi^ lu liui 
IJlh AV ir Impr&tffl I mr.r|i-l fur 94M3-1. 
.L.'iVijr^r /gi f I'-.'q ji/j’flr ki( h rnill. cuhtleiL^r, 1>Ul£» 
LnstriL-rriDTi^. edJ 1 . Mly bnnch leautd arid nsad> 
<n T-UII . f'&r IiMlE^ iHiUlPi, mlclJIVl *'■***, rU<. fetnl 
mi ly fl.— I'MfcC* P O, /J. .vrj/TT. riiry. 
.•n’miif /tir .-f/^L|Jn^ fw flr /fflr JjtmiM wrJa-- 

rfijj i;w,ulj1ti-s af JtJflnw, D^t QtuI fi^'thv itrmi. 

CHQ MOTORS, Oapl. BX, IS Em £1 St. p New Verk. N. V F 
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Keeping Our Underground 
Rivers Flowing 

(Continued from page 95) 

drains, Bushing is dune when necessary 
with fire fighting equipment. Walls ar*r 
carefully washed down to keep them clean 
and moist., Silt is either carried away by 
the flow or loaded on little trucks, known 
to maintenance crews as “creeps.” These 
creeps are also Used for inspection tours in 
dry mains — the inspector riding on one 
knee while he pumps with the other foot. 
The inspection of conduits is also quite 
a job. It is as dark as a whale’s stomach 
down there below ground, Electric lights 
arc often impractical or dangerous. An in- 
genious method of illumination with mir- 
rors has been evolved. One man above a 
manhole catches the sun T s reflection in his 
mirror and shines it below where it is 
picked up by another man and reflected 
along the pipe. It can be re-reflected as 
many times as are required to turn cor- 
ners, providing light for hundreds of feet. 
There are extreme hazards in work of 
this kind, but they have been greatly re- 
duced by modern technology. Gas is the 
biggest danger, but it is controlled now by 
masks or portable ventilating machines 
Stoppages of other utilities, even of 
food, water, heat, or transportation, could 
not possibly do the damage to a modern 
city that would be done by sewerage fail- 
ure, Today the normal possibilities of fail- 
ure are enhanced by the possibility of 
sabotage or attack. However, there is little 
chance for sabotage of a metropolitan dis- 
posal system. Engineers and counter- 
espionage are prepared to thwart it. 

If someone should interrupt disposal 
flow, we are still in a position to move 
swiftly to repair the damage. First step 
would be to neutralize the effects of any 
toxic sewage that leaked from blocked or 
ruptured mains. For this job t trailers 
equipped with chlorinating plants to pour 
purifying chemicals on contaminated areas 
could be on the scene in a few minutes. 
Even while they were on route, crews 
would be making preparations to re-route 
the flow. A valve would turn here. A blast 
would go of! there. Soon the underground 
river would be flowing again, perhaps 
through old pipes disused for years, per- 
haps through regular mains that could ac- 
cept an emergency overload. 
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The Ears of the Fleet 

(Continued from pgge 1$) 

special instruction no ordinary radio oper- 
ator could begin to understand them. An 
advanced amateur would be dazed by the 
weird circuits, futuristic- looking anten- 
nas! and odd- shaped vacuum tubes. The 
navy needs men to operate these creations 
and this is your chance to get in on the 
ground floor. Instruction starts at the be- 
ginning! so you don’t Oven need to be able 
to handle a key to join. 

You have a good start if you are an am- 
ateur operator. Most important, though^ 
arc high school mathematics and physics, 
English is important, and good spelling. If 
you know touch typing it will save time. 
Every operator pounds a typewriter* 

The first course lasts 1G weeks, during 
which the students learn to take 23 words 
of code a minute on the typewriter and to 
maintain and repair the delicate apparatus* 
and to rerig sets xmder battle conditions, 
in absolute darkness If necessary. 

Advanced instruction includes studies of 
acoustics- Sound plays an important part 
in some of the newest detection apparatus. 
Graduates may help design a giant anten- 
na, operate a half-million- watt transmit- 
ters or put together delicate ultra-high- 
frequency apparatus. 

Graduates of the radio schools see plenty 
of action. Some are assigned Vo flying boats 
on reconnaissance patrols and bombing 
flights. Others go into submarines where, 
aside from communication, they have 
charge of detection apparatus that helps in 
locating targets. On battleships, cruisers, 
destroy ers, and other surface craft the ra- 
diomen are assigned various duties. They 
may operate radio facsimile machines by 
which maps and other drawn information 
are transmitted. They may use a walkie- 
talkie during a landing operation, then set 
up portable long-range apparatus. 

And radiomen don’t stand by helplessly 
when their work is done, A navy tradition 
is to make each man competent in many 
jobs. An operator learns to signal by 
searchlight, flag and semaphore, to handle 
guns, and to help his mates in time of need. 

It was a radioman at Pearl Harbor who 
jerked a machine gun from a burning plane 
and shot down a Jap plane. On land, at 
sea, and in the air T the navy's radiomen 
are fighting America’s battle. 




• You own a ton or mo re of precious 
steel. Are you protecting it lo the 
utmost? 

You* and your (allow can truck or tractor 
owners, are the guardlaiut of million S of tons 
o| TllaL irreplaceable etoeL 

With care and proper handllq^, this steel 
can be made lo last, and to serve the nation 
QfliclontJy and economically^ for lHe duration. 

Neglect and caroleasnsaB ore no b&flf 
mere personal matiera; they hove become a 
common concern. It la a duty now lo Hop 
oil- pumping and conserve oil; and jo lave 
the cylinders too. 

Your automotive serviee man Will work with 
you. honestly and intelligently., lo prevent 
waito and waar, Take him Into your confi- 
dence, and save yoixt ton of steeL 

HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 

Hastings; Mlg. ol Canada,. Ltd v Toronto 



STEEL-VENT PISTON RINGS 



yJlHUililill-Ur^ g ^UHVIHilJI'M ■ IUP| 
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ARMY AND NAVY APPROVED 

+ , . tsPagfli'i pl-aiMc mui ylun- mnnli O d^ihi- 

men I ipscificfllifln? f?K u»* 1 ft building aif- 
pl!an*i P oli(Tpr* H hani\ and many typai af 
iwalltf a a vo I eroFr, 



BSOl&TSCY waterproof 

□ 1 ^- . B , joinii 

^ no ligni- 

gEua is s-irnp-rAEil,, lorn? 



A-ub-margeJ in w-afer a ywerr I'he-w 
no ngni oF yielding. IdFagB'l plii+NC rajin 



TERR iF(€ STRENGTH 



...glu* Vrangtr lhan th* w*chjI i( joini. Wood 
give* w*y bur ilie plus w*H ag I yivld, foinU 
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Heavyweight Sluggers of the Sea 

(Continued from p oej g 61) 

and because of the increasing importance 
o£ bombing planes, the five super-battle- 
ships of the Montana class may be convert- 
ed into aircraft carriers. This does not 
mean America has abandoned the battle- 
ship. The carrier is essential to a balanced 
fleet, but it is a fighter with a glass jaw and 
must be backed up with a long, gray line 
of battleships. 

If is a curious thing, but the American 
fleet until the present war has never met 
an enemy fleet in full-scale battle on the 
high seas. Yet no navy went into this war 
better prepared. Years of study, constant 
maneuvers, plus extensive gunnery prac- 
tice have given the American navy the 
' know how" to win. 

Ships of the fleet usually steam in col- 
umn. Sometimes battleships proceed in 
single file with about 500 yards between, 
ships, and at uther times they form stag- 
gered columns with every other ship about 
250 yards out of line. Both formations are 
designed to give maximum security and to 
allow the ships to saving into battle posi- 
tions in the shortest possible time. 

The fleet battle formation is arranged 
with a front line of destroyers, a secondary 
line of heavy cruisers, a third line of light 
cruisers, and a fourth line of destroyers— 
all screening the final line of battleships. 
Submarines prowl ahead of and behind the 
entire formation and try to intersect the 
enemy's flank. 

The classic maneuver which brought the 
Japanese victory in the Husso- Japanese 
war and the British victory at Jutland is 
called “crossing the T. +p Using superior 
speed or more skillful maneuvering, the 
commander may bring his line of ships at 
right angles to the enemy.. By pouring his 
fire on the leading enemy ships, he sinks 
them and disrupts the formation. 

The American navy* because of the slow- 
er speed of many of its battleships, -has de- 
veloped an answer to “crossing the T. Jt 
Light cruisers and destroyers steam ahead 
to counter-attack at the head of the en- 
emy’s line — thus forcing it to turn away. 
Then our battleships concentrate thotr fire 
on the enemy's rear ships. 

If nothing else, this war will quiet the 
discussions of arm-chair admirals as to 
whether air power is superior to battleship 
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strength. Many navy men know that the 
question is not “bombers vs. battleships” 
but "bombers and battleships,” There has 
never been any talk of the airplane replac- 
ing the tank in land warfare, And it is just 
as futile to say that the airplane will re- 
place the battleship in sea warfare. Both 
aircraft and hard-hitting sea power are 
necessary to a well-balanced fleet. 

That a 3 rc raft are necessary to the pro- 
tection of battleships was proved beyond a 
doubt by the sinking of the British battle- 
ships Repulse and Prince of Wales. On the 
other hand, the Illustrious, an aircraft car- 
rier and much more vulnerable, was 
bombed by more than 100 German planes 
in the Mediterranean and survived. 

Three types of planes can inflict damage 
on battleships: (1) high-altitude bombers, 
(2) dive bombers, and (3) torpedo planes. 
High-altitude bombers are least effective 
because antiaircraft fire keeps; them so high 
[hat accuracy is lost. The dive bomber is 
more formidable because it swoops down, 
lays its deadly eggs and gets away in a 
hurry. However, formations of planes 
must be used if this type of bombing is to 
be effective against battleships. 

The toipcdo plane is by far the most 
deadly enemy of the battleship. The Brit- 
ish used it with telling effect against the 
Italian fleet at Taranto and against the 
French fleet at Oran, The Japanese used it 
to cripple the American fleet at Pearl Har- 
bor and bagged the Repulse and the Prince 
of Wales in the China sea. 

The lessons learned in this war are to be 
summed up as follows: 

1. Battleships and naval fleets have not 
been rendered obsolete by aircraft. 

2 r No fleet, however,, is safe from air at- 
tack unless it has air support equal to that 
of the enemy. This requires that battle- 
ships be accompanied by aircraft carriers. 

3. No fleet is able to operate within S00 
miles of enemy- held shoreline where there 
are superior numbers of land -based planes. 

4. Units of a fleet must not be immobil- 
ized in a harbor for any length of time un- 
less adequately protected by fighter planes, 
antiaircraft guns, barrage balloons and 
alert reconnaissance. (This is the mistake 
we made at Pearl Harbor.) 

5. As a result of new weapons, the power 
of modern gunfire and the speeds involved, 
the tempo of naval engagemenls will be 

(Conlmued to page 16?) 




Tomorrow's Great Motorcycle 
Is Proving Itself Today 



On the fi: pilling fronts of the world 
today, i he greatest Indian Motorcycle of 
all time is being born. YouTl ride it t+hen 
ihi* war ia ove r - * „ yon 'll get n new thrill 
from the Indian improvement? ilmt arc 
military' secrets, non'. It*& an Indian rrorf/i 
traiti nisi f**rl 

Meantime, ask. your Indio n dealer about 
ban reconditioned “buys”. War workers 
everywhere are saving rubber and gaso- 
line by riding smooth, economical Indian 
Spring Fro me Motorcycles to I heir jobs. 
I Jit your I ndian dealer help keep ycuir 

f t ream i motorcycle in tip-top shape, 
ndian Motor cycle Co., Springfield, Matt*. 
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speeded up. The prolonged artillery duel 
of the past is gone and contacts between 
enemy fleets will be short encounters at 
high speeds. 

Where the ships of the American fleet 
have met ships of the Japanese fleet on 
even terms, Uncle Sam has won decisive 
victories. Our navy* confident of winning 
when the battle lines of the two fleets meet, 
offers the toast to victory: "Bottoms up — 
to the Japanese navy!” 



Aluminum Goes to War 

CCorttin uad from pa ac_77) 

the past. The elimination of this problem 
by the use of aluminum -bo died hopper 
cars 1 or steel hopper cars with aluminum 
facings rnay well be considered. 

The sinking of hundreds of merchant 
ships during the past three years means 
there is bound to be great activity in ma- 
rine construction after the wav. Aluminum 
has boon a desirable metal for marine con- 
struction for a long time* because by its 
use the weight of a ship can be redistribut- 
ed so that the ship will function as a more 
efficient unit. It will either be lightened io 
such an extent that smaller engines will 
be able to propel it at a given speed, thus 
saving fuel costs n or the same typo of en- 
gine can propel the lighter boat faster. 

Aluminum has been used in the textile 
field for some time t but its applications 
there can be widely increased. This is one 
of the most fertile fields for aluminum in 
the immediate future, particularly since 
rayon and nylon are enjoying ever- 
increasing popularity . Aluminum is wide- 
ly used in the manufacture of these textiles. 

The art of brazing aluminum has been 
developed to a commercial degree within 
the past year or so. Activities in aluminum 
brazing had to be curtailed because of the 
war effort, but this method of joining alu- 
minum will be resumed when circum- 
stances permit. 

The aluminum beer barrel got under 
way slowly at first, but it was found to be 
so excellent a package for beer that brew- 
ers began to buy it in large quantities. A 
typical half barrel of aluminum weighs 
only IB pounds, while a wooden barrel of 
the same dimension weighs 65 pounds. The 
aluminum barrel does not have to be 
pitched, since aluminum does not affect 

{Canljnypd la page 170} 
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IRON REPAIR CEMENT 

A War-Time Necessity 
For Every Handyman 
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Slops Leaks 
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Don't worry because war- 
time requirements make it 
ini possible for you to ob- 
tain new household equip- 
ment, HU to parts, fixture^ 
etc. With Smooth -On, you 
cun stop leak#, tighten loose 
parts, and keep your plumb- 
ing and beating systems, 
hardware, home and auto 
equipment in first class con- 
dition. Here are some of 
the things you can do with 
SMOOTH-ON! 

AROUND THE HOUSE 

Stops IfiLka Lbl boESers and funner, 
piping, nidint-ors, trunks, heultn, 
ulejiBiJa tightens laose handles, 

utrew*. nutii. coalert* ; jlju- 

cfrrjrH etude., hciike, shell brackets. 

ON THE AUTO 

Rcpnin DTntikcHk water jackctu, 
Hcnr htHLurnKii, 3 why radiators, oil, 
piLEAlinc and water 1 tints, tanks; 
nsak-Gti 1 1 k hi L eKh&mat. Ism: imd hrnti- r 
juinta r Ugh Lens loose connections. 

IN THE WORKSHOP 

Mounts irn^lir objects suUdly ; 

makes fiFiu. iLjfbit jaintB and faun- 

■Inticma, fill* surface hoLes or gatiw 
td build up pleaeing cnn^nr; 
i Ljff h t^-hi Inn tic tool hs, Tidies- 

Smooth -On requires no beat* 
no dismantling of parts, no 
special tools. Makes a quick, 
strong, lasting repair. Prov- 
en by 45 years on the mar- 
ket and widely used by 
professional repair men and 
mechanics. 
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Keeping ’em Fit on BATTLESHIPS 

Sgilars, Spldi-ej* and Mni'mas are enjoy- 
ing this, h-eelfhful rtcrfration^ hteouie 
"CHICAGO 1 " Roller Skater one in the 
Army ond Htiv y now — "Xetpiflg "em 
PhyiKdlly Fit", 




Woore now Serving Uncle Son lDD^ r is 
core for your roller iknt^f un 111 VICTORY 
h WON,, when "'CHICAGOS' 1 the world's 

finest will agcairi be ovOileble. 

SkWoJ^ -fl™* - Dancing - T>fcJl 
D!k/ BoNpf SJrofwS 



the taste, odor, color, clarity or limpidity 
o£ beer. 

Just to show you that the aluminum 
folks will not miss any bets in the world to 
come, ore commodity might be cited which 
was ready for marketing when war priori- 
ties put a stop to it. That is the aluminum 
plate used by artists for making etchings 
and dry points. Copper had been the tra- 
ditional medium for more than 400 years, 
but copper had certain disadvantages 
which have been overcome by a special 
aluminum plate. In the case of copper, an 
artist could only make about 75 good prints 
from an etched plate before the plate would 
begin to break down. He could only make 
about IS good prints from a dry point. In 
aluminum, an edition of 250 prints is gen- 
erally possible, and in many cases far more. 
This holds for both etchings and dry points 
on aluminum. The metal, furthermore* Is 
light in color and easy on the eyes. 
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CTo learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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WAR VOLUNTEERS 



MrHrl-IrtElh 113 L> 1 j: IiH fdinCHU WlTTF, l -<-4 
^ii -4 ■ .i-l J . 1 1 1 1 1 i.r- .in- i.. lit I 4 iu> J fir 
■iL :it ■ "i*l Iii:i-iti| . A mi* He 1 *' h ^ I ftM - *.' I'M'- 
■-■J.itn i|u S r-r-l .-.ill :i | U>* tllfiEF 'VS' ITT 1 1 
fNclMri- aj-|.it -.li-iiw-.- ihiihir ni 4 inL‘.y. 
m.iiAi-T-. will ^L-Ill-r. IMP J. 4 .t!. iMI. . ThrVr-i: 

V-'unlfc I’Ll 

WITTE ENGINE WORKS 

K*nHd.i erit|f, fM 11 i-buri 



From these indications it seems that alu- 
minum has a bright future as well as a 
busy present. Production is being stepped 
up so fast that President Roosevelts re- 
quest for 135,000 planes in 1942 and 1943 
will be met easily, and there still will be 
aluminum left for the searchlight hous- 
ings, the pontons, the trestles* the outboard 
motors and the thousand and one other 
things that are needed by this army and 
navy of ours to lick the spots off the dic- 
tators. 

*' 'Sleeping on Air” Is Predicted 
With Cellophane Bubble 



Nak 



Mk i ntd 



CMl<h|i 



€nty 



►f/viTTr: Him iMrrm 
fic-irvLriH AtrNrirw 
tor TJ vi'jrs. 



Chains of Cellophane air bubbles com- 
pose a buoyant material which can take 
the place of imported kapok or sponge rub- 
ber to relieve the wartime shortage. Called 
BubbifUi the new product developed by 
Grr d u F ont de N e mours & Co., can be 
used in HJeSITvmg jackets, in the air com- 
partments of life rafts, in airplanes or tanks 
for padding, or as a “filler” for any other 
article requiring a resilient product. The 
material can be used in mattresses, making 
“sleeping on air 1 ' a reality. The cellulose 
bubbles cannot be broken by squeezing and 
they have withstood temperatures ranging 
from 28 degrees below £eru to 200 degrees 
Fahrenheit. 






Recovering Riches From Smoke 

[ConHny pdl fr om ® 

The record of what these machines tire 
doing is as long as it is amazing. Every day 
at one plants Cottrell precipitators are re- 
covering 55 tons of smelter dust;, 2i) percent 
of which is copper. At a silver refinery 
three tons of antimony dust are taken from 
the stacks every 24 hours. Ten tons of ar- 
senic is the daily recovery at another plant, 
and 220 tons of cement dust a day is rou- 
tine at a cement mill. Counting all cement 
mill installations , many thousands of tons 
of cement a day are being saved this way. 

In another case* 120 tons of fly ash and 
cinders are being taken from the discharge 
chimneys of a boiler plant every day. In 
one such ease the collected fly ash is used 
as a filler for concrete* and plant buildings 
have been constructed out of blocks com- 
posed of fly ash. In an oil refinery 5,500 
pounds of sulphuric acid are trapped in the 
chimneys every day. In the production of 
manganese, aluminum, molybdenum , mag- 
nesium and tungsten, dust collectors and 
precipitators have increased the amounts 
being obtained. 

Why can't the principle of electrostatic 
dust collection be applied to air cleaning? 
That is another job that it is doing, in de- 
partment stores, hospitals* lens grinding 
plants and in other places where the air 
should be dust-free. One department store 
is saving $4,000 s year in painting bills be- 
cause dust and grime in the air are now- 
collected by a precipitator. Electrostatic 
air cleaning as part of an airconditioning 
system is 90 percent efficient In removing 
all suspended matter from the air as against 
10 to 20 percent efficiency of mechanical 
air cleaners. 

Research engineers are now investigat- 
ing another possible field, Many ores con- 
taining useful minerals are so complex that 
ordinary extraction methods are imprac- 
tical. The engineers think if such ores can 
be subjected to high heats that volatilize 
the minerals, the minerals may then be col- 
lected by electrical precipitation. There 
are many problems involved but when and 
if these are overcome the result will mul- 
tiply our natural mineral resources. 



([Look in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 




KEEP 'EM 3UJGSlh(£ 



Stir WJfl BONDS 



MODERN SHOP 
EQUIPMENT 



DRILL PRESSES 



The nation’s drilling machines 
are the speed demons in the 
battle of production behind the fight* 
ing fronts. And first in many an *‘E" 
award plant are modern Atlas Drill 
Presses, 

Atlas Drill Presses are selected in so 
many key production spots because 
their 4 SKF ball bearing "floating 
drive” spindle design gives them the 
strength and rigidity to go through 
long, tough hours of operation and 
keep accurate day after day. That’s 
something to remember when the 
skies are cleared and you can buy tools 
for your shop again. 

ATLAS PRESS CO. I 

North Pitcher Street 

Kalamazoo * Michigan 
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OF HEARING 



HEAR WITH 



HEARING AID 



Ccrnvereatkffl.! Music E TEbfc world at iOurid npr . rs 
due to the am-i^ing sens] tivity, maximum ampliii- 
calit>n at frequencus where veur Ju ■ a riri j; ] was oc- 
curs, with ccnliulefrrf both v^umeand froWincy-' 
OrdyZcTutticnffinccfipig mass p^xEuction per- 
H»t thia enormous value. Operates on elcctM Lipt 
line, saving dollars in ballsy cost 
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Accepted by 1 


ONLY 


ZENITH RADIO 
CORPORATION 


CcoiTittil on 
Physical 
Therapy 


*29^0 


Fear Gtforenri? 


A.W-A, 


COMPLETE 



Miw ElUilwih K*U*!Fh Kavp* DUijIon | 

Zi.'-Dllh 3tsm9iEF CDriiuruEi-'Jrt. rn-pt. Kit ■ 1 ■ 4 3 
i]Kf? North Mkhijuun AuW. CMc-o^q, SlElrtuin 

Without ylalLff^tlon atrwl rn* Rave*. ratnio* imil p 
Lniuz-mmlio^ cnnccrrinK Etw hwim trial. j 
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Youll^irn this BigFREBl»42 Poflk Lha? 
shows Everything Radio’ Here's every- 
thin f: you floed for radia servicing, lor 
aspmirrwnr, far Lnsr/uccjan in tto science 
□f modern RttdU/ More Shaji 15.000 quality 
j adio item HtfpkuflHBt parts, book k. to*]*. 
Jab And eApCTimcma-'l uq uianattn L — all atltlC 
lowest priced Se-nd :"ar this FP3^K CJ-Jitatoj 
Tinw — and don't the two btc book 

values described below— They re >* "mu:. - , 
for Everyone in R»-dtOl \ 

Atdlo Builders' HjndhDk, S ^2 3 

Everyone in radio needs it 10 c 

Radio Dictionary. Compltitfl, r L ■: r3 

valuable, dcfl no^-nll fc^rms 10 c Clly fffi| 



FREE 

Send 1 Jcf 
H HOW 



(33 WIST JACKSON! Mft 




01? -LESS DUPLICATING 



Jinny small parts cum often be f«mied 
without dies, to cUipIwuNmI Accuracy of 
.001 w n-itb FJl-ACRO Precision Muchim*. 

— B<'nd*ra P Brakes, Shears — saving 
Foura and Critical Mutcrmla. Write u& on 
jovt business letterhead for catnip — 
“jietal Duplicating Without nk-a". 

O p HE I L-l R WIN MFG+ COMPANY 

341 3th Av^ua 5. Hlnrttf-apalli. Ml-an, 



Wood 



workers:* 



eiital Harold 

^LEuiiE'h Ifi i; t-L'Vl T^T>. 

L-L vroihl rr^cloq 1 ! L*Lt5rt UP-TQ DfliTC 
IDEAS rihr L-s.iM.rL:- dliJ p-r.s.^nrh: SPECIAL 
B 4 ftOAl NS in Rfn 1 'a'*** 1*. VHIIHW. 

ALE. kLIl J k Ol 124 W1BM— IS- Ilf 

tu-itp wiHirti in pa3Dr. flct rKiMii'Hi. m mi □ Dnly 
10c ID CITfll^T^fttl WMB SEWIfE CO. 
jlTie S-Mary- 5t. D-rpE. A- LI’S. Chnr^i^ja, III. 



A.C^D.C. Four-Watt Phono 
Amp l ifter 

(ConlLrtU&d from pnQfs 157) 

from the record player (preferably one of 
the modem crystal pickup type) and start 
it running with a record on the turntable. 
Assuming that no errors have been made 




In wiring the amplifier, it should reproduce 
the record. If it does not h snap off the 
switch and recheck your wiring. 

Mounting the speaker on the baffie 
seemed to offer the greatest problem in the 
frame construction as the hole must be 
welL centered, neatly cut and backed with 
grill cloth. Studio board or other 14-in. 
sound absorbing material is too thick for 
mounting the volume control in the usual 
(Continued to pegc \74] 
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73 YEARS 

Of World Loh dors hip 
behind yonr 

STANLEY 
«BAILEY” PLANE 



Since 1869 I lie Stanley ^Bailey" lo& been 
the favorite plane of carpenters, tiubind 
inuktT5 t manual Ira in in g iciiilrLctorH land 
home rraf t HimMi . With gnnd reason E Fnr 
this was ihe first iron plane. It has been 
steadily improved in design, mat trials work- 
man ship. The design of its parts and their 
relation with each other pivpH it a conifurt* 
able whirls has never been duplicated. 

Ask lor a Stanley “Bailey™ Plane at 
your hardware fctttre. And Write lor 



Catalog 3!S + . - your complete^ 
illustrated guide to good tools. 



[STANIEY] 

Trm Uuk 



STANLEY TOOLS 

(JlYkSspN OF 1HF 5 r AN til »OflK.S 

NEW BRITAIN , COHN., U. Si A. 
' f The Tool Bm Of The Wo rid" 



NEW PRODUCTS WANTED 

• COMPLETE MANUFACTURING FACILITIES 
t COMPETENT 5 ALE$ QRCANIZATIDN 
« POST WAR HOU5EH QLP APPLIANCES PREFERRED 

-Quality 1 hardware and machine corporation 

■ --■ ■ ■■ RESEARCH LAkoH-ATdftY 

5S43 NORTH RAVEN SWOOP AVENUE, CHICAGO, IIUH0I5 



R ftlf ® | h&vt wnri dime and tn£ HWM. fd& 

with Gilbert Chemistry Sets than any 
other kind. Send for FREE 24-tteae book “Fun nnd 
Action, for Boy Chcmiitt/' GILBERT HALL- OF 
SCIENCE, 207 Ertclor Squire, New Haven, Cnnn. 



roiS GRANDFATHER CLOCK NOW 

6*n4 35c f*rtMl»k *HOP TESTED COPYRIGHTED •LUEFnil NT, 
Til E-Hn.plr5inHt .r RM- fc-H rt u m rh D u Jt -,i,.J. In *1. DIME hr i-ic J' [,AM- 

*Wfl -tll.il-- pk'i|p« "fLO W'~ Du#* £ I Tiiifc l-rn-e »n-R 1. 1 W*vtmJn- 

iNr. tube iii>]^mDDbi phswinr nvLi b-un-tkfu 4 ccJ<m«Di i-rimi-. 

Ditlld nnw. bllid C*.t. r.rrl*. 111 JR- M I .'IT FI 7 " | 

kuehUl tHiit CLocK co„ inn, n. 

Get Tour 
Sfitr* 




5 U.S. Define BONDS * STAMPS 





Make Beit^, Pursea,. 

GtoVe-is — ma.ry use- 
ful thing- a with 
leather. Easy to H*™*™*™™ 
assembly Freni pt ah spinouts. Komi 
10 cents for 3 6-pa, go catalog, Write today. 

J. C. LARSON & CO. 

Great Lakes fild|. f No. Wacker Drive, Chicago, III, 



HARLEY-DAVIDSON Motorcycles 



Save Gas, Off and Rubber 



Today's luck;.- OWJuTr. iVf J ! :h IT 1 1 ■ y - r? H V I h I i n Mki'cif 
eyehv, I'mpLTHlp |..^c ran.1 1 i :i 1 |t.- m the ^wnm-rv^niii 
nr >»:ik. n| [ and rul:-1nT- Thirlr niu-. li I ii l h DPC- rCff- 
uj:it and ■ ilI masit-i-H, ..rnS Willi ri i l | v two llrva 

inw pav-D Ttjhlsnr, Wri f .«■ (.-.rtpY * r#H.' ^lEijy i?r 

'"rST H CfErAftT" ' M h|"i inii’. >hr.Hr z Imw fiinmisi HAjfar-. 

I i.ii ..I K-i MuturcjrJr. ire vsttuie an tlir Piriad ham. 1 'ii-r.ii. 

H arlcy-D.-.-id-M-ni WtiLtr Ca., Dept. P. RRii^fliiim-. Wl* 




BUILD THE BIGGEST f 1.00 PLANE IN U. S. 



Giant 7-Fd>ot Cleveland Condor Soaring Glider 

$1.00 



Ylhi rin't pet B lieLte-r deiicai fur tPH/riiiig [irLnrt[iti's 
biKiiJ iijj JLttfbt. l:*isJ 1 s- bum, i 3 'j 4 ri for Ji'juib. ' 



iff iiJrnnGPi] 
KJl YE-M19. ut :L j. 



4 -Ft- Cleveland! Eng let 

UflU.-urLl I v kftMd hu.nkl eif u HeeorwbfeiV 
typu ^MiLc-r. ssfUT — » _ 

'■RLii>v ! u.'.-ii uji' 1 . I'liCiiy bm.lL %U£ 
KLe iiuiy. , . 

' m 





If you# deafer iUitpJy yo lt, 

o^rfer direct, Encfose fSc rFirfl 
on arders for Jest than fiM 



Send 5c 

fniCflhll«9 

fitMid tree) 

Just in timo= for Christniqs. Six New Big 3-Foaf War Myd^l Kits 

Kit TTd— M^era^hmltt ME-1D9 : Kit T?6— Bell Airacobrn 
F-3S; Kit T7T— CurtiBE F-Jd +, tVE^^l1awlc ,, : Kit Tfis— P-:ta V 
"Liebtoiiijs" i Kit T73 — IfiLwk^t “‘Hyr- 
Kit T$1 — P-Rl eft 

, 'MLLntiing ,, ' m .„„ Each unly ™ 

CLEVELAND MODEL t SUPPLY CO. r INC., dSOSC £ LoFpin Ave., Cfavalsndx Ohio 
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The-re's no finer gill than Narlhlo-ndi— -ffiH xkis-lfial win 
nrcsl CDnlcil’s and are recommended by rnoiT expert. 
Superior woods, newer desipns and x-uperb cragsman- 
shdp mote them the- world's. Fine sS skix. 

SEND 10c FOR NORTHLAND'S SKI MANUAL 
Edited by Honnet — 62 flluitraliGni. 

Or wr;t*ior F®EI ftidtf, K OW TO 5 KI 

NORTHLAND SKI MFC. CO. 

We#rd'| nzf *fcr manufaciwr^rr 

95 ^AerrSfl ni P^rJf, St. ftwK ■ 



DRILL PRESS OWNERS! 



HERE'S 1 TOOL WITH 5 DISTINCT OSES 

THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 

SO 

MUHJTf 




$■7! 

■ » 



tlihlt t KjfriCE^ FJHELI HERDS 
fl&UTI 1 OBOOUI! * RAVI El t - TEND HI 

ITICl TOP AUXILIARY 

DRILL PRESS TABLE 



ClKnvartl AMV CfEII pr>Flk 
iene a Limn uvidd, law ceil pi*ripr r 

funelrr. *te r Sitrlici (irt- 

ill +yp*» O* tDHiah u ra.i ri-ril led 
hnctty lurPndfi La tihfjetB i-maotlHtfEFr 
Sere! aujrAoleed Itirmleii to drill 
pmi. ThaiiHndi »iow u»*. sold 
BN KIOJIEY PACK aVAHflKTcC, Full 
rrtund an § dfly lrio.1. ShippHTJ pripiid 
dpi receipt ef S7,S0-»r C.O.O. YOU 
HHK HOTHINQ, Fm MbfrrlfaT*. 

•iTPue T-oel to. , 1*0 Arc* it*gi*~PI-di3..0etro.1.Micii 



H** :ina wy. _4n. ■mi...:.lii <PHrLi»i 
MJli M*. Rn'OinPW lar Phym ..mi 

T^J-r.y r-l±^r in.por^nt r 
varkibusp liii-. l MWI 1 

I, % ft L 




POWERFUL Vl SION— LONG RANGE 
TELESCOPE $2.1 0 




Utii^H-in r?fn> Farris away nppnur ul inn >>unJ:i dui:mL 
mm«l P-H r mLli-l TlNm- 1111! .-IriHLil iu )ni lli^p. 1 FttO*. 

rcnoiiB ■n-hn. 1 Inch h.1 rrh. to the niheri. eve, will u|i- 

lA-ui 1 5 - inchc-T ht|ih. Jii'U 1 niihuLSy ^rnunu H-ilrauii. Il-mh. 
piiuidiwjicir l'uj'c 1 1 ii-LOiti-iI! TVy Frar HI I rdayn — if not P-Ptmrird 

return fiw full nH’iiinJ, vo^ui- T* imunpp Co.. 7 759 4- 

Hlltt^ CMpt- P-lli, Chicago-, 

WHEN you BUT FLASHLIGHT BATTERIES DEMAND 

"EVEREAOY" fresh dated batteries 

P wri ‘‘iWHiti" It tt« ntfatKiJ Initt-Burkcf fatlnil Cirhw C^., \ec. 



Tired Kidneys 
Often Bring 
Sleepless Nights 

Doctora aay your kidneys contain 33 milcn tiny totes 

BT flltora whJch help to purify the bland anrl keep you 
henfthy. When User get tired and don. h t werk right in 
Hie daytime, many people have to E*t bp til^hOi. Don’t 
ncRli'ct- this condition and lose valuably restful sleep. 

When disorder of kidney function ptmtila turfaonoufl 
matter to remain in your blood, it muy hIbq cause najs- 
ffinp backache^ rheunaatfic paJns p kfc pains, Idhg of pr.tr 
anti energy, swelling pafFincas under (.II? eyft, hcp.d- 
uebaM sind ri.iizz.ijjrai-B. 

Don't wiiitS A eh your dial fr* Bit far Tlnjin'a Fi] 3 ii* UHcd 
fiueecH&fulIy by million^ fop pvstr 4 (> yean. They rive hap^ 
py r^i^f nnd wi 3 l he-]p the IB milL-™ af kidney tubeo fluab 
out p^La&nu'ufl wniiic from your blood. t!et Dyan'e FiUa. 



manner h therefore a metal mounting strip 3 
held with machine screws and washers, is 
employed as shown in sketch at upper left 
in Fig. 2, and front view photo B. A de- 
tailed List of materials Is available from 
Popular Mechanics radio department with- 
out charge. Like all a.c.-d-c. units this one 
generates a little heat, therefore it is a good 
idea to provide the two vent holes in the 
baseboard directly below the R- resistor* 
If hum Is at all noticeable try reversing the 
power plug in the wall socket- The blue- 
print number for this article is R-310, 



Safety Code Oscillator 

(Continued ffigm pngr 15B) 

stituted for the mica types specified, and H 
the 10 mfd. electrolytic condensers may be 
any value up to 20 mfd. or more. The .01 
mfd. condenser and the 200 -ohm resistor 
are used to eliminate key clicks. 

One half of an ordinary J ,^-in. or ^4 -in. 
breadboard is used as a base for mounting 
the various parts as shown in the simpli- 
fied diagram Fig. 2. Any wafer -type octal 
socket may be mounted on bushings as in- 
dicated in the inset sketch. The 10,000- 
ohm filtering resistor R;s should not exceed 
15,000 ohms. The line -cord resistor how- 
ever, must be the value specified in order 
to supply the tube with thp proper voltage 5 
although a variation of 10 percent would 
work. Observe the polarity of the electro- 
lytic condensers and connect them just as 
shown. The black lead in the line cord is 
not used, and should be covered with tape 
to insulate the bare end. 

After completing the wiring, insert the 
tube and connect the headphones to the 
phone clips. Any type of headphone may 
be used. Touch one of the inside clips that 
are connected together; if line noise is 
heard, reverse the line plug m the wall 
outlet. Connect and depress the key; a 
pure signal should be heard. If it is not, 
reverse the connections to eilher the pri- 
mary or secondary of the transformer. 
This osc ilia lor will follow the fastest key- 
ing without a break. The code chart can 
be clipped and mounted near the key clips 
under a small piece of celluloid if desired. 
A companion article on easy ways of learn- 
ing code, and describing b simple code re» 
eciver, that employs the same tube, will 
follow in an early issue, so save the other 
half of your breadboard. 
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KRW ARBOR PRESSES 



BENCH TYPE AND 
HYDRAULIC 

NEEDED IN EVERY SHOP— SAVE TIME AND 
MONEY — DO BETTER WORK, QUICKER. 

No Bhbp Is corny I etc- without a Email arbor pro S3. Press- 
ing anil aqueesing oycratJona can bo done better and 
faster on a KfCVv Arbor Frets. £jtop using: vise and 
slfulfl* hammer me the da — they generally deliver spoiled 
work in the end. KRW Factory -To -You Prices, give 
you groaLer value for your money. Order today- 



KRW Bench Type Arbor 
PrC!isCi r 3 sires 

No. 37-F 'A Ton. 31^,25* 

No. 87-0 1 Ten, $ 23 . flO* 

No. 37 -N 3 Ton. S 3 5 . 00 * 

JMrw F.O.Bu ATfindc, K. Y. 
SllR-tltty hi^lie-r Wf vl n[ p-ii.kli'B. 
Stand HI Mil ra>te<J crtrnj 



£RW Hydraulic 
Freagea are built 
in Eo, 5 t> prid 73 
ton klwe. Frtew 
start at iiss.oa* 



K. R. WILSON, 17 Lock St. f BUFFALO, N. Y, 

Builders y/ Shop fctM'pment for Ford Deaitrj Since 1916 




WITTE DIESELECTflIC PLANTS 



* Out Oft ttrO Victory Front — WITTE 
Pi^d^lk-ii Mniilsi are aiding America’s war 
/l oiTon. Wut 
5£?» n^cds come 
first at WITTE. Prompt 
ihsitHNeitt ffivan to hipk 
priority orders. After peace 
then* money-makers will 
again he ready for all. A 
WITTE Diwcl worth 

wnlLlnp far , , ■ 

WITTE ENGINE WflRKS, mi OiHinJ Kwhi tliy,M«. 



NEVERSUP PULLEY 




Tfuihiuts mare powt# >fvJi Ecu bde *-tats 
•u^ifrettd&i' wtHi^KE. Nu pulley «ivt;rDTg r 

£□ bth r-rL|iiimi RcpLus Lnaubde, 

KCUpoUbyi WilhNFVFCSl.rn^ AD Eicrx. 
Muncr-L-Ji^ fludJ-jr.-Irr. Aalt Jlc NFVfft. 

$LtP Pblfeyj ea, A LI. f»»tf -mfclumry 

P>J buy. Write faldir md pri-rr 

EtDSINTHAL CORN HUSKCR CO. 

(b>K MSIweufc*e> Wbsonilrt 




riew DB1-A1K F&WJtr nlr.iv. , «xcv?Mi rmuLs.- 
tur« f rflm nip In diisi’ip- ftaqiurieQig, PKO» 
TEfT5 TQfrl-S juiri machinery im.v.n'-t 
ItL'ST, mold,. mildcvr. CompluLe 1 Outfit. 
DXI-AIEt Unit md jo Jbf,. []ft3-AlK 
l’i in -:l i- 1 , Sfi.fiO f.i'j.lt. ClilcaK-i'. OrdiT naurl 
DEAL E H 5 WHITE TODAY £ TAMMS SILICA 
Company, 22 h M. LuSailc it., -C n i c-bj: u> r III. 



REED MICROMETERS 




0-1" reading in 1/1 000" 

OsfWi of An} eric- □.'a finest 
prfifiAlon miiernmntcrft 
loatfe ovf'f 31? yearn. DB-lii-crieH mu. dr- In 
nif-D working ii Yi-flr plainly. CrLcu Model 
Kn. KOI film *n bbuW Se.25 U'bu I0T?- 
Write- tar Hteralurn avowing Otln't ippv* 
mnernfftciuriiU. 

GEORGE SC HERR CO. rKTlSr 






or Sweating Pipes., 

_ianfts, VYQiiSi ceilings nna Air Duels 

A SURE CURE -""Tbia sensational 

pluuLie cork coating prevents crm-uk-naalion 
drip from metal* Concrete, trials. WPOkl, plan- 
ter or eocnpuaition surface*. FcTumactiHjf protects metal 
ngaingt rtLgt u od corrosion, thus pnolomrintt lift-- nf (dyes* 
tanka, etc. Forms a moisture-proof, insulation type coat- 
lug. Apply with brvihp trowt;] or spray. 

Stucco-3 ike finEah requires no umiutennne^ and cati l»e 
painted msy ioluF, A gallon covers, about feet of l J 
O j. pipe. Comea in l ? & gallun drunm. 

lic-L ILl Hurdv-ILrc, rin>nl>-illg. MSi,L Knipiil}- J^iiiImi^ nr p.imlJ 
S1.LIQ far I FTiLl. prpp.iid. Writ* fair Frw- ilArdhaak. 

J W. M.QftTELL CO., S21 Burch St., Konkakec, III. 



LOOK BETTER Want bearer looking hair? Em- 
FEEL BETTER harassed by- fflllinj? dandruff, 
itching SC±]p? The« try V3TA3RUSH, new electric 
djiven scalp brush rhar gives youi scalp a vigorous 
and invigorating "woikotn" in just (tucc minute^ 
of furi. Cleans scalp, Siinriulaics blcKsd supply. 
Restful. Pleasant. S^cisfjicrion guaranteed, Wfire 
rrotP for infoTinarinn and trial oner. Hcrshey Mfg. 
m Company, 161 South La Salle S-tfecp, Chicago # 






Magnifying Indicator 






Nmflccwi&k 10 'Slide Rule 
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- T t I3.i.t.i.jj>j[j| 

- - ■• J - Lj rtrrTtr^ 

SPECIAL 
COMBINATION OFFER 

ft I Ido IEuld nn-;l traitPLbipi^ S^tvih; FlKkc 4 CHLi-ulDl«r f«r nr^rlil M.ST n !i - 1 
bMi. | trucllii , 1 r uv to .iuv.yiJil; W Tjjui>;i;in.-iit I’roLrj.niir n si* I I ; n |:-Ti 

tlnheiOri mid Lnph??*. ALL 3 for Sl-O O cash p'li-.Ki.nnLi,^ 



Enikblcs you to d« dilThrult calcu- 
l iYtious ihsliLutly v i e1l4»uI puptr uw pc-ncLl^-»oidLll - 
ply ins, propoTtionB, dtvisLoa, ektructlJiB rovtu, etc. Accurate, 
white carafiojibiLon. fnerp- JIil* ALnnUiaril A. i.C,D, ClnndK 
I>|- e^.aoi|iLr-tM Hnuifit, InL'ludiiiE alii lit n.iie, liS-jhupc JlLuutmled iiL->- 
a tT iu-Ili in hfHftk, ^.i^fyifin fiiLHi^ jii^hd r. fl i ■ i ftOc yorc-ijrii). MjiiJcd 
pajtt.pn.Ldj KjiLijtfactLciii i:ujrBinl£cd ar ni4Mt>.-> hlAUfl 

rut Lirui^-d. [rice Specif CDmbiratkan OKtrS UfCler NUWJ 



hewig 



M3-F, Grand Central Arnu, Nfw York City 
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PHONOGRAPH 

RECORDS 




-JUr H q td e Records 

Lp|-l0tht 



^ Individual tom ■ 

iP.-iilMbuIhRL 

^ E jil l-k to Find 
eml Pol 



Here's R brsmit new Home Sweet Home for them. 
You'll Hke beautiful, wo] I built cEibinet iha.i luuks 
like a inuloho^ act of Looks. Each record etaude up- 
right and does not come Ln contact with its ricL^ti- 
Lior-t. ncrorrlK are «a»y to get fit— will not bret-tk, 
bend or hecoma wAruod. The flcns-ltfve surfaces are 
IJL-ntect^d against scratches and etrapiiS, 

Pllliig and finding made easy hy simple number- 
ing ayntem. Sets of number* aed er>n t+mu registsr 
included— even a ctilki can keep records In order. 

Attractively finished hi plti seal simulated leather. 
Choice nl 4 colors, maroon, bine, 'Krten or black. 
Eftfh cabinet iR 5 %" wide and holds 25 records. 



Per lft" *-* J 

Hpwir^ /5 s | 



For 12" 

Re cor da 



_ $ 3 -as 



Al -Siciretf rnr S^Tit Pe#tpnld era 
10 Dujrn .fllutipy-ltHCk TrLaL 

AMBERG FILE 8< INDEX CO, 

Fflifur SiMriahnU Si'in:* i&Q$ 

IFftl Du one Konkckee, ILL 



ORDER TODAY 

Tab'll b4 d#llghi4d 

with the haw A mill* 

Btlt Gilt Of thA V<H 
rot* n Frlarad or Vraufull 




* W W * ^ 

SOME ARMY OR NAVY 

* MAN'S USING. IT NOW! 

♦ Some Arm? os Nav* 
^ niin'i piob*b]yiMiiiJi the 
** Fciwerlirtyou would like 
to buy (dd*>— ihouHtnds 
ire in u&e ?n (be Armed 
Force*. Delias i pla ms 

art prnduc i nUf en f i rd y for 
Wa£. But, uhcil I be WiT is 
von ihtrt'3] b-e FowerhKS 
jRa.in— berref if ih-cfe'** 
wuy to ms-kc 'em better. 
delta iLncTRtC to. 
MaHsb. IihUmt* 



ft 



m 9^ !-§• *** hAlllPK /f 



YOUR PICTURE ON STATIONERY 



*vna Jilin ro-p Jicrt your irlctiirc or pLrUirr of ycm-T TiiinH- hjh yuur sw-at 
Idirr. Modern f! ea flSitHUS. ju Liable- for men or ’.rnmera, HuppLiwS wj^ii 
f-iwrlopcfl. Ain M<:iS jc ifl. .‘♦■rmS JLChf I L ■ :• IK: CPCill ECd on jriilint OCflffl f«r 
EiUiljVltE, di'LHlSt, prdr-HH. PICTURF-IEEp ?TaT| □ H EtfcW , .Si 11=1 h HbOiML, Ilaii. 
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WORLD'S LOWEST PRICED 

ADDING MACHINE 

Hfeal Xmas fid W* 2 E 3 “KIT 

Hjtily n fin sett (lick. A 4 ife. flUbNrofli. Fhillll- semb iid 
niinfl, ei vTd^Ai ecu*!!* mu 50 E*n million. tnL t 7 
J’liV;. U,t liii^f nvor nnd over. IdtAr Oiit- _ r . 

JT-: i- RUEl IjChiX. lilMm-fr T\fcM ujiiJ .‘-:-rli-cii.-l U1E. HOl-Kt RACK 
cVtiAstAM i i-i.:. snsid nmi'n iMi vi. itmhk. Pay [wsRTpnn cn^r 
GS-Sn p\v& poHafre. 'Send full r-BBli If QurnkiSn- u_ S.l 

Mein ny -D.ir N In ]0 4Uy*«‘ notCCliglll«4, AH FNT( WKlft. 

CALCULATOR MACHINE COMPANY (Mir;.) 

P. O. BOX Ilia CHICAGO, ILLINOIS 



Vaifc PcifcctSiji-c 

FRAC trial 



Shortcuts to Victory 

(Conti DUD d from poge 4) 

labor- management committees have been 
formed in between 300 and 1 ? 000 war plants 
for the purposes of building morale and 
collecting ideas for increasing production. 
In the first 500 suggestions submitted at 
Douglas Aircraft, there were enough good 
ideas to bring about, a saving of 2,000 man- 
hours per day* enough to build seven largo 
bombing planes in a year* The Continental 
Roll and Steel Foundry increased produc- 
tion 20 percent after adopting 200 sugges- 
tions from employes and the Independent 
Pneumatic Tool Company has experienced 
a 21 percent increase, with production 
ideas coming in at the rate of 10(1 per week. 

In plants where labor-management com- 
mittees have been set up, the War Produc- 
tion Board has instituted a system of merit 
awards,, corresponding to military decora- 
lions, for employes who devise means of 
increasing or improving war production. 
These awards are in addition to cash re- 
wards and honor buttons and medals be- 
stowed by the companies. 

The first decoration for the production 
soldier is the "award of individual produc- 
tion merit,” which plant committees are 
authorized to grant to any worker whose 
suggestions improve quality or production 
or conserve a critical material or in other 
tangible manner increase the effectiveness 
of production. The second award is the 
^certificate of individual production merit.” 
for those making outstanding suggestions. 
This suggestion first must be adopted in, the 
plant and the local committee must submit 
a complete report on its adoption. The 
suggestion is then studied and if found out- 
standing, the employe receives a certificate, 
signed by a representative of the War Pro- 
duction Board. 

The highest type of award is the "citation 
of individual production merit" for the 
maker of a suggestion that will have an 
outstanding effect upon the entire war ef- 
fort. This award consists of the citation 
certificate and a distinctive emblem. 

And so the battle rages on the produc- 
tion fronts with millions of workers striv- 
ing to hasten the day of victory by provid- 
ing their own answers to each individuals 
problem, which in brief is this- M How can 
I do my job faster and better, and thus help 
defeat my country^ enemies?^ 



176 



POPULAR MECHANICS 




Drafting Our Forests 

(Co nlinu ed from page 13 ) 

Cellulose and lignin are wh&t wood is made 
of. The first plastic was celluloid. New 
plastics are made from lignin, Your tele- 
phone’s instrument case, the <L p lasts c 1r 
hai*d ware performing a dozen duties in 
your house, probably stalled as sawdust. 

Tills utilization of sawdust and wood 
waste is another example of conservation 
activity on the part of the timber industry. 
The other involves planned harvesting for 
continuous forest growth and tree planting 
projects. Hundreds of thousands of acres 
of forest land are being managed like vast 
“tree farms, 3 ' where new crops are being 
harvested to constantly renew this abun- 
dant natural resource. Thus, ample wood 
is assured as a source for chemicals, sub- 
stitute for priority materials, plastics and 
for other products. 

Plastics and the laminated woods fill 
hundreds of hardware uses. So does ordi- 
nary wood, One wood-frame window de- 
signed to overcome war shortages reduces 
the amount of metal in a unit from 20 
pounds to 13 ounces. The pulleys are made 
from the wood ihal goes into bowling bails. 
The weatherstrip is of maple. Even hard 
maple hinges ere on the market 

Hock maple serves as machine bearings. 
They actually outwear metal bearings in 
many cases, where speed, load, or high 
temperatures make graphited bronze or 
steel bearings unnecessary. 

Shoes are made on hardwood lasts. Last 
manufacturers are also making hardwood 
shoe soles. One, for women's shoes, is made 
of two parts, hinged together with leather 
at the ball of the foot for flexibility. Leath- 
er plugs inserted In the sole stop clatter, 
increase traction. A leather heelpiece 
cushions impact. Incidentally, if your rub- 
ber heels are new they probably have wood 
cores. 

Even bark has conic to the rescue of war- 
rationed needs. A Boston manufacturer 
has brought out a mattress stuffed with 
sequoia felt. The sequoia is the redwood 
tree of California, and sequoia felt is made 
from its bark. This material has been used 
for insulation and for making clothing, 
especially rugged sporb clothes. Other 
^vood wools^ like balsam, are used for cush- 
ioning and insulation in construction. Sci- 

t Continued to page 1 7SJ 





NICHOLSON 

FILES 



Proper Use. ..Proper Care... 
Proper Selection 

$av«s lime— saves materials— saves fifes 

* This Is a war in -which conservation* ns well ns 
production, is important- Il applies* to iooh as -well 
as lo materials and products. The improper use, care 
and selection of Files k particularly wa^tefuL Nu me- 
chanic cm consider liitn^df at the p^ak at efficiency 
without a thorough mastery of the s< ari of filing" 

* Besides the elementary rules below, Nicholson 

literature contains many that Will im- 

prove the worker's «kil|, save his time, increase hia 
prediction* conserve material^ reduce work spoilage 
—and inftko files themselves last longer. 

COCCI r, 4 Fife far Every Pi/rpaje M -an interesting If- 
■ I unrated 20-paa* bnoi on tiles and how to get 

the rnarf out flf them. Also frae Tacfriniqor on Special 

Purpose Fites for: Stain lim Slteil. Aluminum, Bran, Load, 
Plastics. CHe and Foundry Castings. D1 a Making, Loth® filing 
and Shear Tooth filing. Name ones wanted. 

Mill-supply arid hardware houtss £*ll the worfd-famouS 
Nicholson and Bl-aCfc Diamond File brands. 

NICHOLSON FILE €0, Providence. R.f, U.S, A. 

f.iljiT t'D'ia-'Jia^i f'J^rcd, /'wl fjnf.J 



'DO" and "DON’T' 



■* Use Tile wight file foY 
ihc jufr. 

* Don't "tear” into the 
Work With loo oiuch 

pnuun o a i ht f&rwatil 
tirok*. 

* Don't "dta K " ifce filt 
back under ntedlcn 
preiiyrc, 

* Do n' t throw f il cs 
among other loots or 
ohjeutv. 

* Don't slack f Me* 



■gainst, nr lay them Qli 
tap of, otic annthf-rL 

* Keep fifes dry an tust 
will nor corrode- iJicir 
cueiLuj: edges. 

* Keep fiEei l! coin of fir- 
ing*. After every lew 

itfokci, Up flic pit 

wooden o-bjfirc tip low&n. 

rhipir Srujh Ale fre- 
quency vitJi file brush 
or card;. and always be- 
fore pLLLimg file ewey. 
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Tdtfl IhU Mfr la* 

ini. do -ail il Lu'b'Ct fWIW. 

uf — <n .«sidc zv\- 

Ipf rp — f>5 wliid" ^afipari 
— juil lika Ih tit' lOCli in 
OZiii. L*i«Eoci. haldE MPC 
fc^hiln you read bolh inj.de and wil'd* fncasurirvpntT. diner ut mar*i -cm cole 

-US eidiTny. or ^i.ibli coring. 





PROCEED BY 

COMPASS 



HULL STREAMLINE C QM PASSES 

arc amine A vital fiinakwi nil the t 1 - H- 
A Fitly *£ mat or vehicles . , . Tr I Nihte jiuf<I e-S lor 
any mcivemerta. Wur ilccJr have Htuppiil 
iruiiwi-actUft; tor civilian car awntrn< al- 
tkioiiahflaaiBdcftl-trSsjUJJ linven few in stock. 
HULL MANUFACTURING Co, 

F. O. BOX 24C-P1 W^nnEN + OHIO 



1f[w'll ui-re iiwney Iso — bdea-jse axcliw^e blade i epIuK^e-nr fadrigr# mdn 
fKis- finer rule lait as long .-ij oir-erj Treat yaunrif ta rhls preplan ImI 
naw And enifJY iil fanvrni#n(# flnrf ur-r.rwf whil# yijy MV|. 
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MAKE THIS LtPfiQ U£ 

in niiiiun wat 




WQT you permit u* to aend you fit ouv rick 
the Vseu-roatio, a-device which □ ow nore 

erery where are pia^iTijr? ln&tall it onyaur 
ear. T*Mt It it our risk. UnififlH U LnEnsdaU^M on 
y-LKj rjiaa biLli by Bn?! n.tf n p ta 30^: on pu*olire cum - 
Mimptim. eriflM mfucte^ei. a L uu:ki;r DkHtfP 
loKiw^nnJoraLion.the USt wlfl«3t5na rmUiioBT. 

Automatic Supercharge Privet pirn 

Vota-maHc Is *ntirrr v It ope* nt™ an 

tbqiHOnercbarpo prislelpl* fcj autmnaMnUy td'l- 
inirn ol entrap dtawn tr<& frnrathn 

(jukf air Into *tm ftnrt Mtr» pm-i miiLare. It 19 
HiUfelTanltnnwiitiprKl sLImtii fibs roLartn V™5 « 
Chee-lfT^Tt Hme. WpnninH- "nd gloria? 

up tu yij oa gu ooatB ■‘ith.becteriEoliWorrfnrnu.iiLe. 

AGENTS v&Lf9£E 

FOR INtflOOUClNQ, litre's a splendid d jp^Ttnni ty fard-iCiuyal **3>» 
tod profits. ear. truck. lricUH-OWlltre|vraflpMt. p«!d MmeMitf 

tddr^fli HOW fAT big ranmer mukicLrOl^r tnd hnw yon c*n iptt jotsm Ff^ 
th+ V«y-m*tk Co.. 7eiT-?fi3 W. Stftfi StreaL W*nw*taia. Wlft, 



^ # 

*3^ 

FITS ALL CiTKS 

CaatfmctriJ^Ma inHt, 
f>l t'l'd into A I iliM Ih K'lil , 

■djUjt-ttd and F-Tij-rpd a± 

iJir r acle**f. l-n» ily n.nil 

lilil-.^lyMi- l^ilrilL-Tnz v- 
IL'QV ID M itW nil£.-U[ui. 



entists hav^ found a way to claim the cork 
in Douglas flr bark. 

Wood turning has returned to its own 
with many refinements. Gifts of wooden - 
ware will be increasingly popular p partic- 
ularly when they are the handicraft of the 
giver. I*ack of metal for jewelry has made 
w ood as popular a material of adornment 
as Its polished grained beauty deserves. 

Cradles traditionally have been made of 
wood. So, now, are perambulators, baby 
walkers, and scooters. With metal no long- 
er available for re-enforced concrete burial 
vaults or for steel caskets, these are being 
built of white oak and cypress. These and 
other woods buried in the earth for a hun- 
dred years or more have been found as 
good as new. A recent hardware exhibition 
included lawn sprinklers, shoe trees, salt 
and pepper shakers-, coat hangers (includ- 
ing the hooks), “smokodors”— those knee- 
high ash trays-:- and electric fan blades all 
made of wood. 

Fan blades for cooling lowers and ex- 
haust installations in factories are made of 
resin-bonded laminated wood. These 
blades are four-and- one-ha If feet long and 
weigh only 25 pounds. Their surfaces, 
fashioned according to mathematical for- 
mula., assure ease in starting and reduce 
friction. 

This review of products -could continue 
almost indefinitely. Wood in new forms — 
chemically treated, cooked, molded under 
pressure — permits almost anything to be 
made of wood that can be made from any 
other material. 

This versatility in use is matched by the 
abundance of supply. Here's an indication 
cf how plentiful America's timber reserve 
is: Our forests arc growing annually at a 
rate which would make it possible to build 
2,665,000 new five- story homes each yetir 
from new growth alone. This is due to in- 
creasingly effective protection from fire, 
the natural growth and reproductive qual^ 
ities of trees, and industry's increasing at- 
tention to forest management practices. 

Home building is now deferred to the 
war effort, but much of the world will have 
to be rebuilt after the war, That means 
America will be called upon to supply the 
shattered nations of Europe , Here at home, 
also, there will be a giant job of providing 
new housing. 

The outstanding construction develop- 
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meat in wood use caused by the war is its 
rediscovery by engineers and architects as 
material both for durable massive con- 
struction and demountable prefabricated 
buildings. Plywood is the backbone of 
prefabricated bousing. 

Two engineering developments have 
mad q possible all- wood construction of the 
most massive buildings—factories, ware- 
houses, hangar s p great halls. One develop- 
ment is the fabrication of great trusses and 
girders of laminated wood. This is plywood 
technique raised to gigantism. The other 
is development of small metal timber con- 
nectors which make at possible to join solid 
beams so that joints are as strong as the 
individual timbers. Spans of 200 feet are 
made possible. 

One of the country's largest and oldest 
makers of iron and steel pipe, culverts, and 
other drainage products, has turned to 
wood. A wood pipe water system for a 
typical 35,000-man army cantonment can 
save 9,193,600 pounds of steel and almost 
a quarter of a million dollars. 

Designers of modern furniture use wood 
in all its phases: solid wood, plywood, and 
plastics. One clock manufacturer \vho for- 
merly cased his product in metal, uses 
compressed wood cellulose fiber — the same 
fiber from which paper is made. This re- 
places brass, aluminum, phosphor bronze, 
and steel formerly used in metal cases and 
aids the transportation problem by reduc- 
ing shipping weight 47^ percent. 

All of wood’s old uses as well as the new, 
and many more still unborn in the research 
laboratories can continue forever. The 
forest, unlike the minerals and coal and 
petroleum deposits, can be made inex- 
haustible under ihe type of management 
which the forest industries are furthering. 

!f Home” Chemist Can Make Dye 
With Sassafras^nd, 

Natural dye from roeft bark of the sassa*- 
fras tree is extracted with a simple^ and 
economical process discovered by Ds\ "Ar- 0 
thur C. Shead of the University of Okla- 
homa- Residue from the distillation of sas- 
safras oil is put into a solution of ordinary 
household ammonia, the dye extracted 
by the ammonia h s action and then precipi- 
tated With acid. Colors obtained from the 
dye are tan, darker shades of brown and a 
close resemblance to pearl gray. 
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7 Day FREE TRIAD 

•Costs You NOTHING to 
Examine This New Amazing 
3 'Volume Set for 
ELECTRICIANS 
and Those Who Want 
to Know 




PRACTICAL, 
-EASY TO 
UNDERSTAND 

SITING Is believing That's why 
1 WQaLt yem to loot over tills LLr. 
new, aisunsnR 3-volnmc Reference 
5cL on PfEPcttcal |£l cetncity I Pre- 
paid by pipers — packed with. 4i 
years cif es&rriencc — vet written in 
plain, LunftunfLc 

that hclpa YOU euln fhDTe money] 

FOR THE “BEGINNER” OR 
“OLD TIMER” 

Cn.veF& cyirtrthlne tlectrieil, ]><iin 

fclirtplc wiring to D.U. atid A-C,. 
Ai-iiLfinirt* Winding, ISlectroalcjk, 
Ptrtw l-ia-nt Work, An&wora all yotar 
electrical prchlema quickly, 
clearly, completely. 

USED BY HUNDREDS IN 
THEIR DAILY WORK 

Electrician*,, mfiSntenane* n«d, air 
cjidr[fl p radio ineh H turn in thij 
*-t f-cif pr-NCtbeoI ]it'l [i cm tlio j n b of 
In farther their knn-w l-cd;j£p of KltfC- 
T Holly. ]3ia r 1 1 inch Stage*. Ilaitd- 
t=Dcm;Ey benentj inpwS and B.r>]d ItrU Llreieite. 
A a±t you 'Ll be pEOdd E£ wn aod uk. 

FREE WITH BOOKS 

E«i rl now for ifeBt bwfcda sihd I'S| 
include mitUOil yuii to 1 

ycr^j'a FREE T«hnlvul Scr^t-Cr: by the 
Cnync .Stuff nf t — pei- 
*winl iwivicr by in ji4J on, ifiy electrical 
■uli.lect, Clip coupon ft 
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HUNDRED^ OF 
&UBJECTS 
HUNDREDS OF 
PICTURES 

tvity field »£ Elec- 
Ericjtv eTfsl,ifcn(H3 snd 
lillly [Liu Mira ted. Each 
mibjfT [ i nduttd bO yOU 
emit quickly locate it. 
Include- pi; 

R utf1*»-Te I ev Lilian 
lietrLfic rating 

Air Conditioning 
Auto KlcrcrlrJr } 1 
EICC-1 riL- 5 I fin i 
Tnlklnjl J LcniifB 
PiCS-el inftlnri 



IL C. LEWIS, Pre*., ittpt, li-E? 
l-OYNfi ELECTRICAL SCHOOL 
SDOSp PauldHA Si., CbiOiifin, ill. 

StJftJ see tlii! bin 3-vniuime Cb>llfl Electrical 
jinn Rariho TLcfeienei! Hncvc Lulled Lil, pout paid. 
Within 7 tiny a after recuLVJTLU tli-r haoJts, 1 EE 
either return them nr $rttrl ynu EJ and SI n 
nuaviSL unci] SidverLiScd price uE $12-00 m paJd. 



NAME.., ............ 

ADDRESS.... .... ..., br „ T p H . „ 

CITY ,, . + + H STATE. 

OCCUPATION 




ACE. 



fc A.U F T| U/ S<iia4 CaOh price, j-lti.liti, with nrdcr ■ 
lU/OMU prcWeJ-jw I.V« f 1 . 20 . Seine! 



7 -day Iph? trlfll Arid return privilege. 
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HOW TO GET THE MOST 
OUT OF YOUR LATHES 



No. 3 in a ser/es of luggej^'onf made by the South Bend 
Lathe Work s in the interest of mate efficient War production 




Keep Your 

Lathes Level 

Thn Tev-elinjr of a lathe can either 
perpetuate or destroy the best crafts- 
manship of the machine tool builder 
A Fa the that is not kept perfectly level 
cannot I urn out the precision vrurk 
fur which it was built. 

The lathe bed is comparable to a 
toolmaker^ surface plate. Upon Et rest 
ihe headstockp carriage and I ai (stock. 
Therefore, any twisting of the laihe 
bed, will throw Lhc head stock, tall- 
stock and carnage out of alignment. 
This will cause the lathe to turn or 
bore a taper instead of taking a 
straight cut. It wEll also cause the 
alignment of the tail stock center 
point to shift as the Eai [stock is moved 
along Ehe lathe bed p necessitating con- 
stant readjustment of the tailstock 
top set-over. 

Cheek Leveling Frequently 

The major cause of distortion m 
lathe beds is the settling of the floor 
Supporting the lathe. This is most 
Commonly encountered in build Engs 
[hat do not have solid foundations or 
[hat have wooden floors or columns. 
There are numerous other conditions 
which can cause tbEs, fu-ch as the 
.shifting of loads on the floor,, swelling 
of wood flooring^ deterioration of 
wooden shims, “and atmospheric 
changes, for these reasons, every 
lathe should be checked periodically 
to see that tl is level 

Hdw to Levol 9 Urtfta 

The first requisite For accurate 
leveling h a precision level at least 
\2' f long. One that is sufficiently sen- 
sitive to show a distinct movement oF 
the bubble when a ,G03" shim is 
placed under one end of it. A car- 
penter's level, a combination square 
level, or an ordinary machinist's level 
cannot be used because they are not 
sufficiently sensitive. 

The leveling od the lathe is toted 



by placing [be level squarely across 
the lathe had, im media! ely in front of 
the hear! stock, and also at the ex- 
treme right end of the bed- On lathes 
having long beds, tests should also 
be made at otic or more intermediate 
positions. Be sure that the ways are 
wiped perfectly clean of all chips or 
dirt before using the level. 

Metal shims should be used under 
the lathe at the points indicated by 
the level as being low. Some lathes 
are equipped with leveling screws 
making it unnecessary 10 use shims, 

After all adjustments have been 
made, holt the lathe securely to the 
floor and repeat the tests 10 make 
sure (bat tightening the leg bolt* has 
not affected the leveling of the lathe. 

Alignment Tftst 

A simple alignment test can be 
used to check the leveling of a lathe. 
Place a bar of steely one inch or 



larger in diameter, in the chuck and 
machine two collars of equal diame- 
ter three or four inches apart r Then, 
take a very light finishing cut across 
both collars without changing the 
setting of the cutter bit. Measure 
both collars w r ith a micrometer, If [he 
collars are not the same diameter, it 
is an indication ibnl the lathe ts not 
level, Adjust the leveling until h when 
a cut is taken h both collars are turned 
the same diameter. 

Write tor Bulletin if 3 

Bulletin H3 giving more detailed 
in Formation on the installation and 
leveling of lathes will be supplied On 
request. Also reprints of this and 
other* advertisements and bulletins 
in this series. State quantity,. 

*Ad, N$, 1, -, Kiitn YtiUr Lathe Clran" 
Bulletin Hi, "Kuuf:. Yaur Lathe Clean ’ 1 

Ad Ng P i, HI Oilinn the Ljtbe’ K 
BulkUn JH 2,, ’'Oiling I he Lalbt ?! 




SOUTH BEND LATHE WORKS 

5 *uth Bend, Jnd*, U, S. A- * ieifhe Builder* for 36 Yeert 
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A KEY TO 
SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Machi nist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This lfJOO Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches* 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Telia How to 
Operate and Set Up Lathes, Screw <t 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 



5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering* 1 — Modem Machine Shop 
Practice, 2 — Blue Print Beading and 
How to Draw. 3 — Calculations 6c Mathe- 
matics for Machinists, d — Shop Physics. 
5— How to Uae the Slide Rule. 

__.ASK TO SEE IT! 

1HED. AUDEL * CO, M W«t 23rd St, New Vorfc 

Mail AUDEL5 MACHINISTS & TOOLMAK- 

* «m 

Adana 

rtiHUrpiflnn 

| Rtfewtt. p.m. 



ERS HANDY BOOK, Price 8* on 7 Days Free 
Trial, If O- K. I will .remit *1 in 7 SI 

Monthly until $4 is Paid. Otherwise I wilt return It. 



FULLY ILLUSTRATE 

A SUOP COMPANION THAT ANSWERS YOUR QUESTIONS 
Easy to read and understand — flexible covers — Handy 
else 5 x 6V2 x 2 — a ready reference that answers your 
questions accurately. 

complete 



TO GET THIS ASSISTANCE FOR 
YOURSELF SIMPLY FILL IN AND 
MAIL COUPON TODAY 



$J COMI 
ZL PAY 

T^only 
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MO. 



THEO. AUDEL & CO., 49 W. 23rd St, New York 







takes 

practice and 
teamwork in 

SPLIT- 

SECOND 



• Xi.M unly tlmsu num ^ 

training £ lj m ;i it the I Pr ! j 

bombers hut ull of us ■SiLS 

ate working in split- 

second rime today. Smoking rrujrei too* most of us. And when it 
carries to crowd tog more pleasure imo c&eh smoking monittu, 
we 11+ a^k those M 9 musketeers" plotting their night training 
flight right) r You het it's Carets— they’re the favorite 

cigarette with men in all the services.* 

And— QimcEs the cigarette you find so regularly with the 
billed artisans who "keep 'em flying"*. Jtke Charlotte Thou 
(hfiau), "Camels <nxk me to a T, 1 11 she says. And that's a ktn- 
gunge any smoker will underhand (st-r "T-Zone" belong right). 



With mpn 

in the Army— in the Navy 

— in the Murines— 

In the Ceaif Guard — 
THE FAVORITE I S CAMEL 

cm actual lala.rttordi 
tn Pmt Grdiangtt, Salt* Gua- 
m J sail ries , Mu P * Scrv i l e Stores, 
Shtp'l Stares, kind GincuuU!^) 





■ CAMELS ^ 
~5lflT ME TO a'T ’ 
THEY'RE EASY ON MV 

TaSflfiT— *™>A 

THEY ALWAYS jHI 
| Asre just jKv 
RIGHT MX 1 



The T Zone 

where 
cigarettes 
are judged 



// 



WHEN TOJ'R E MAKING fighting maps, you re 
working on spJit-sCCund time. Charlotte I hom 
canogmphep, smokes Camels-. AH over ihc mitji 
it's the same - whenever you find men nnd 
women fighting for Uncle Sam— you find Camel s- 



Tbe Ji T-Z ONE "-Taste -ind Threat - jb 
prevLnw ^reiind for dgajetfe*. On Ip 
taait and throat turt decide which dpK«.-M«.- 
raster be>t io you...iirHl bow it iiLltccs your 
t h roai. l-'or yonr tmsie and throat sire -ibsiv- 
luiely Individual to yvtf- EW.nl on the nperi- 
cticc of mi I Em m of smokers, we faeUevie 
Cpimch will suit your "T-ZONl* J to a J T- JI 



AM EL 

R, ttTnstHY-Salo[u r N.C, 



